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mm <D&m mm ^>a^i^<i:^0dna 

[If ##2] S2^J## : 1 -e^tJbStiST^ yMH*afc-£#'r*if*3ti»* 
od # > a- ? sc * te^e ©m 0 

Uf *g 4 ] i ib*b<z> # y a * ** & im&m 3 ffi«©«u^^^ f & 
6 ] mmm% 2 * r=. izmpm^ 2 1 x*mt> 2 *i & t&«ie#i & 

ii l S2«cd # > a 0 * «% U < ttif #31 3 SBiB©^^ >^ K * fe 

[»#3sci 1] it** 5 ys** K&^bt&sEi. 

33 if^ifB«o^>A^M : feb<^«^3ia«©sp^^ 

F^fctt-ecDSC^t-S^o 

m&m. 1 4 ] 1 mm® ^>/^tt)i< 3 ibir©*^ ^ 
»^3iam^^^F*fc^©s©^&ffiM*fc«i®*i-s^#j* 
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ut&s. m&m i mmo* y^^M^ ^ < 3 sb 

2 2 ] flff l 3 ffi<R©#i;# Lt^S ^HrHc 
[f^2 5] Iff 2 4 fB^CO^a^S «:;BV>.6£fc&#*Ki: t«»#a 1 

mm<D*yrtvM<Dmm*mm?&mB<Dmmmo 
[§^2 6] m£mi 3mM<Dffitt*m^z>zL}iz<&m}i?z>> it^iia 
mo % y a * k & rass £ s -ffci» * fc ©&© * *y - - > 
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[0 0 0 1] 

* ? u - - > y *ffiT?# & fli-MUft £ &«#-r s . 

[0 0 0 2] 
[t£5fc©l*fl5] 

PSATP ase», AT P ©x# &#JJB ItS^ ©SS©lt 

S&ffl^IK&SiliTf&S. PlATPaseli, ^tf)g|C&C<!; U 3 HRIC^HS 

, N**«K:«AM4:©«'&K:M#'r«W«lt»#»«:#oTfey, 8@im 
©migfc^bTVNSo Wi 1 s onaStt, JffBiT'©m©^mtcBlt)SCu 2+ -A 
TPase0MgCffe)^lT^5. #-f^2ta, T^*U^M (K + -ftX 
NaVt» *Tfr*V±M4kM (Ca 2 Vt» , $fcii^nh> (H + ) £ 
SfC£^£o ^©cpT*%> W^#MJB&&CfcW-3H + , K + — AT P a s e {zfU 

fc, Na + , K + — AT P a s e (th U^A^^) ttARIlC*«S*lT V>£ 

y U >B§3SCh9>^n*-^ (7'Jy;t-^) i:*»n?«*i, at p#ti*3*c«fc 

oT4C5i*;i/¥-&iv^, »jfe©y >flg«s:aiR»»c^»^e,rt»jcs*s 
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ll&MMM(DMM i kMl>X^£ (Biochemistry, f|34#, 15607-15613H> 1995^ 
; Science, ^272#, 1495-1497K, 1996*£) „ 

$-izf3<DPmATP a s e \&m%W}%T* 1 7ll©7>fy7t- 
A^im^StiTVN§ 0 F I Cite, jffHL /hffif, Jfflil&2f<&iffi8re 

^©»^<3D^M^*^M^e)o?ti:©^g|^^^4lTVNS (Natu 

re Genet., ||18^, 219-224K. 1998^) „ 
[0 0 0 3] 

©PMAT P a s e 7^;U >BI^<Z)®ig^£#]8l&ca3tt Sfll^ 

. il&&£#-f ^3(DPSATP a s e ■t)m J 3--T feMMmft 

[0 0 0 4] 

[^m ■km^kt z> t=. & <z>#®] 

ATP a s e fcjlffiLfco 30 # > A? ft&7 ^ 7 Wt ^-f^3©PM 
ATP a s et'feSl: hPlATP a s e 8A1 (ATP8A1) ^6 7%, 
V^XPlATPase 8A2 (ATP8A2) t. 9 5 %<Dffim& £^ U * 
/f^3 ODPlAT P a s e £ UT$Sfg %<Z>T?&<5.> > j? fcSJM^ 
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[0 0 0 5] 

(2) BB#J#-^: 1 7?3!;b£*i<5T^ JWMm*iSM't& -hlH (1) fB«0)#;/ 

O) jtsa (i) ffi«©^>^^«©»^^K*fett*©a. 

(4) _hia (i) mm<D*>rt*g:*fci±±m (3) fa«<oas^^K«:3- 

(5) DNAT*2)S JtIB (4) mM<Z>tf U 5? * Vtf^ F> 

(6) SB#I#-£ : 2 *fcttBi#J#-3 : 2 1 ^*t)S*l«*3lffiJ!IS:*3t , r*±8B 
(5) fB^ODJKU:*? i/#^F, . 

(7) ±m (5) ia«<z)3Ku i/*^- Fz&m-r&MMx.^? &-> 

(8) _tia (7) «a©jfiift?i.'<^*~*c^««i!iatife^*t<stji^ 

O) ±m (s) ia^©^3£&#&*giiu _hiB (i) um<n$yrt9$t£%. 

Mii-rsjifa ci) aB«©^>^^«*>b"<tt±iB (3) k«cd»^^k* 
do) ±ib (i) sB*©*>^^Kt»b<tt±fa (3) ia«<z>#da"<^F* 

(1 D _tffl (5) SB^ODtfU l/*^ KS^f L/t&Sga 

(12) _hia (5) 2* Ixtf-^F&^bTfcS^ETa, 

(13) ±18 (1) 8E*gtf>#>A°*fe%b<&_£:iS (3) K* 

(14) ±|S (1) k<tt±IB (3) KWR(0«^^K* 
fctt*©JftS:Mv^Cl4:S:#|ftfc'r<6, ±B (1) 12^tf># b < tt± 
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(i 5) ±m (i) mm<D&yrt?m%h<\*±m (3) mmamft^^Ft. 
r=.\% : t(om.^ML>x^^. -his (i) mm<D*y^?M : bL<te±m. O) ia 

(i 6) ±!B (i 4) mm®*? v-->tfjjm&t=.it±m a 5) mm®*? 

V--yym*y h£MV^#£*i5, _tSB (1) S3«<Z># ^^Mfc b < «_t 
IB (3) fB«©SP^^^K^fe^<Z>^(Z)?S^^^*fe»l®W-rs^#* 

(i 7) ±m (i 6) MM<Dit&m&&te : ?:<z>i&Z'$?mhTtez>mm. 
(iB)±u(4) mm&tfv x?h>*?'Fzm^£z.£%:!®m}i?z>. ±m ( 

(1 9) ±B (4) IS^OtKU 2? l^^F&^l/T&S, ±13 ( 1 ) IB^tf) 

(20) _tgB (i 8) mmox* v ~-y m&$.t^z±m a 9) ib«©x? 

M £ teii * & IS Wi" & * fc & Z (DM, 

(21) ±m (20) lam^b^^feii^^m^^bT^e^, 
(2 2)±B(is) mmaffifaZ'smLrtezBmm. 
(28)±B(i3) mm<Dmi^^mLxt£^mm. 

(2 4) JtgB (1 3) mM(DtfLifrZm^Z>Z.£%:!ftm£-t2>±m (1) iBI£<Z)# 

(2 5) _tiB (2 4) mm<DfeAjjm*m^2> z. n^mtt^>±m u) mm 
(2 6) ±m (1 3) is^^m^&ffivA^r t*!®mft2>. ±m (1) ib^<z> 

(2 7) _h|B (13) gB«<Z>*n;#£^£LT&£, _tlB (1) fB«©^>A^K 

6 ffistE4# 2003-3010566 
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(2 8) _hSB (2 6) fB^0X*U-->^#?££fc»-tfB (2 7) mmvxv 

(29) ±ib (2 8) umoit^mt.k\%^:(Dm.^m^xt^^M^}£^m 

[0 0 0 6] 

[#8l3!<Z>l&6g<Z>?£fil] 

4;v>&if) <Dmm mxit, mmm, mmm. wmmm. yvrmm, mmem 
&mm> iH&mm. ^mmmm. mm&mm* mmmm> mmm. mmrnrn. % 

, omnhiku ajKMu w«9J9S% b < ttnjtJtttt, tfett^f>tt 

mu ^sibil tp^nsu ffl©e>, #ffi> nw> bin aifls* (M. 

, /N») , skm, m J^JSm. MR. ITi, sfcSJflu ISffiJW, ip^> & 

[0 0 0 7] 

. sb^j#-^ : i x*mt> t* *is r $ j mmm t q 6 %&±, ^tu<tii9 7 

±, 4#JC»4U<tt»&9 8%fiA_t, b<te&> 9 9%^±5:ttST5 7 
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mnmizmn.<Dm&£ utit mm. t$jv ymk&m&te 

y mo. 0 1-10 0«, .»41<I4»0. 1~10«, J;*J»*U<ttO. 5 

¥<DMmmm&^&^ x ^x % * v> 0 

MiH J. Biol. Chem. % 275^, 23378-23386JC, 1998^ {CSB*©^ 

&%.r=.iz^nizmv£i3mcft^xwfe^&~£i$xgz> 0 

[0 0 0 8] 

<»i~3o mum.. f*i<ai~io «gj& £ e> &c^£ u < ast ( 1 ~ 5 

) ft) ©T^ym^^bfcT^ymSB^ (ii) S3#I##: lT?«S*l«r^ 

^t<»i~ioo ff*u<»i~5o mnm. l < » 
i~3 oim ^^L<«i~i offlis, 3&fc#*b<tt» (i~5) m 

) ©75 y&##iDbfc75 ;S@2M, (iii) BH#J##: 1X^3*1575 7 
M#lfC 1 tfett2ffi£H± 1-2 0 0 M@^> ^b<«l~150i 

mm. ^Klil-lOOfgE U*b<ttl~50flIE #*'b<ttl 

-3 oise »*b<i*i~i 01m s e>ic^* v<\tm. a~5) m) 

ffi#f#a> 1 *&»2<fH0U: 1~2 0 OilE ^L<ttl~150fi 

&E& ^Ktti-ioofgE ^K»i~5 0llE #Sib<ti:i 
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~3 omnm> l<«:i~i omie •z<okm& L<\tm a~5) m) 

So 

[0 0 0 9] 

#>A°?fm, c^^^;i/5K^sy;i/S (-co oh) , %jvtf*i/\s-h (- 

COO") „ 7^ K (-CONH 2 ) Ifdmf^ (-COOR) ©V^*lT?& 

3rT*x^^;vtC^^SRilbTli> j*? 1 ;^ :n^;K n-7U\Zjl 

, >fyyntr;b, n -y^i/fcifcac^gy;!/ ^^n^>^ 
, ^?n^=^>;i/&£<DC 3 _ 8 $/^n7;v3r;i^ :7xn;K a -^-7 

^;i/^if©c 6 _ 12 TU-;i/», #I;tfc£> ^x^^;i/^if© ^x-;!/^ 

C l-2 r ^ < & a 7 E<D a -ir C^Tfr* 

E <d c 7 _ 14 T ^ ;v bf A a 4 ji* 3f ;* ^ if #m v ^ e> *i & „ 
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[0 0 10] 

^^T'MVN^tiS^^A^R©^^^ F£bT», iuf3Lfc#2j!fil?T'/g 

v \ e> n s * y r* 9 w 21 raei © ffiic & ^ * & *» © "e & *i & v * -t *i '© % © % <fc v ^ „ 

<ttio om&>±. ft%**b<«2 0 oia±©7^WJ&fts^^f 

tojgu: (#£L<te, i~ioiie se>K:#*L<tt« (i~5) *) ©y 
§;»^*u •eor^ymfa^J{ci*^ii2MJ^Ji (#*u<tt, 

i~2 OISE J:y#*L<tti~i OISE S&K:#*b<«» (1-5 
) fi) (DTSSWtifittMis* *fctt, *©ys y»K#iKi*fcW:2«eu: (# 
*b<&, l~2 0ffllE J: y#*b<ttl~l oise ^e > ic^^b<« 

ik (1-5) fl) ©r^^n^Asti, *<DT$;nmmtpoi%r=. 

T«*Ji, f301~3 2 2#I, ^941-952#S, »1012~102 
[0 0 11] 

*»WeMv>6>tiSfiP^^ KttC*$8##;!/jK*$/;i/3£ (-coo 
H) , %jutf*S/\/- h (-coo") , K (-CONH 2 ) *feiix^^;i/ 
(-COOR) CD^tL^feoT* <fcV^„ 
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£ # tf n # ^ > u fe % ©; ^ w<o r s ; ifccDflMlli:©Mias#ai ^ 

^StlST^ y^IB^JC^V>T^3 01~3 2 2S@, f!94 1~9 52#B, 
£101 2~ 102 8#g©T^ ^fe^l&^S^:^ Kfc^tf&tf £>*lSo 
[0 0 12] 

mmzti&m <#s* mmm. mmwo ^ms («, y/i/j&y&«&) 
lt&, mk, y>«t ^b7K*n. esm) 

Ky-gyxfl/fcyM) ha>4L&£tfMv* e>*iS„ 

3&Lfct; h^Mifea&^cD^j^* feti^M^^^^^©^ o 
3 i: ic J: y ^i§#H-r S Z. H &T*% <S>„ 

1 1 miIE# 2 003-3010566 
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[0 0 13] 

y;i/ n 4-^fM>XtFij;i/7^« PAMfll, 4-tK 

, 4- (2' , 4' hdpS/7x— ^/-t KD^S/^f^) 7i^*J/*BB 

, 4- (2' , 4* -Wh^i/7i3-Fmoc7^;if^) ^ai^^rS/ 

^K^^bTii, dcc, n, N' v^ntr/i/fc/nKSMS n-x*- 
;i/-n' - (3-^W5;^n'J;i/) ^ K^if^Mv^&ns- 

rtl^fCfcS^lx^lC^^-fe^^fflltl^IlM HOBt, HOOBt) 

[0 0 14] 

N, N-^f»A7$K, N, N-i?^f;i/7th7^K, N-^^;i/tf 

1 2 fBSE^f 2003-3010566 




mmtiti* iti»-2 ox;<z}«iB^&au§[ajRsstb«. isttflssjifey 

[0015] 

jjf-;^ Cl-Z, Br-Z, r^y^-JVyt^rty^j)]/^— ;i/> MJ:7;i/>fny 

^X7^;W^ Fmo c &i?#MVMc>*l£ a 
3&;i/jtf3rS//l/3IWu rji^-JU^^Mt x^;i/, 

;i/3f;i/;n;*^;Wb) > 77;i/^iH^fM (09*.fcf, '^^MXfil/, 4- 
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^Di/>©7i;-;i/ft*iS©rifii:UTa, ixfl Bzi, ci 2 - 

Bzl, 2--hDX>^ Br-Z, t - :7*^;i/& if #/g ^ 

■ 

-2, 3, 6-h'J^fM>€>X;p*-;K DNP, VM*r*/* 
„ Bum, Boc. Trt, Fmo c^^M^&tlS. 
[0016] 

, 4, 5-h'j^nn7x;-^ 2, 4-i?~hn7i;-;K i/r;^f;i/ 
Tjin-ji, A°7-bn7x;-;K honb, n-h Fn**/*? */S F, n 
-t: Fu2c*/7*;V4 $ F\ hob t) &£f#sj^e>;ft3 0 JBC3pf 

#tt3S0>fi&:£ (MB) ^tbtlt Pd-j|ife*v^Pd-88R«5 
0r~4 Or ©S&KTfffjasfctlStf, Mt.3lJC&V>T&> T — V — 

-7^7~;k v-;k /\°^ uy-^ Ptnvxjv 

{CJ: yfifeaSStl, F y 7h77>©'f V F~)\s&m^£hTH^ion&-fcJV $ )V 

mt±me>i, 2-3l#>W*-;v, l, 4 -:/*>$;^tf-;i/fcir©#qfl£T 
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[0 0 17] 

asoHRb^*. 

<?\*£c *ss© * jitf* t/)vmo>&mme>& & b & * > ^ * & 
btifc««*>^^K*fett^^KS:»»ibfc«, ±ffi^jc«fcyr^T©# 

^f^^^jRSfctt^^ Ktt«E^l<Z)#a*liS^««:««b'r»»lb, 
nffi&Mir Sit t3rl© # > A # J€£ ^ F© 7 ^KftS:#§ri: 

* feli*^ F©^*-^ JC«\ Mill #;i/jtf3f>>5fc$f8 

75 y^©a-?!7;i/#^r5/;vS$:mM©r;i/n-;^i:is-^br5 ;ixxf;i/ 

[0 0 18] 

ti&mfr*?* Fzw^nzuft^-??- k% b < »7^ ^ iti^i: &m 
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, &>T<D (a) ~ (e) JC|B^3 ftfc#8s#3*W , &*lS. 

(a) M. Bodanszky ££0 K.A. Ondetti, K ■ (Peptide Syn 
thesis), Interscience Publishers, New York (1966^) 

(b) Schroeder£ JctRuebke, If - K(The Peptide), Academic Press, N 
ew York (1965^) 

(c) Mmmzm. i7*\t&&<Dmmt.&Mk* nmm) amm 

205. (1977*£) 

Ft»»Mrr _tffi*i**e#e>*isas^"<^ f 

[0 0 19] 

T=feJ:V^ ^KttDNAt'feS. DNAtlttt, MDNA, tf J AD 
NA7>f^7'J-, tWBbfeJMflB- »«8fi*©cDNA, tfTfiL&IM-JlBIKtt 

^^y-^^^S^**-^ /1^f'Jt77-^ :7^*3F\ 
* 77-^5 F&£V%1*;h«^&oT : kJ:V^ * 1MB b iMMS • IMS * *J 
tota lRNASfeiimRNA IB?} £ HIS b7c%<Z>£MV\T [^Reverse Tr anscr ip 
tase Polymerase Chain Reaction (J£*T> RT-P C R^H&S^S) JC£oT 

&mm<Z>*yrt#MZ^-F-t£VNA}iLT&. 4V*.& (i) IB#I## : 
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(ii) : 2 lT^^tlStil^i^tSDNA, *felffl^J##: 

(iii) @J#|##: 1 9 T*:S£ ftSf&MB^J D 
NA, ££M3#J#-5§- : 1 9^£n5^IB^J£/W*hy 

TtA^f^'j #4 xtz&mmmzmh. ^m<o^yA^nn%m.mKn^(o 

SII:tt5^>;^IS:3-Ft5DNA, (iv) fB^rj## : 2 0T*§W 
[0 0 2 0] 

m^m^ : 2. fB^J## : 2 1, IB#I## : 1 9 *fc»BB8J#-& : 2 0^^^ 

Itlt @2#f##: 2. 2 1, BB?ff## : 1 9*fcttffiW# 

^: 20 Tf^SnSittasffiW^ 9 6 %J£JLt, f*Ktii9 7 %JgJUt, 3 & tC$? 
* b < tttt 9 8 %J£AJL, J: y#* b<tt»9 9 %JK±©ffifiHS Sr^-tSSISffi^ 

P 3r n. ^ — • & U—~y tf (Molecular Cloning) 2nd (J. Sambrook et al., 
Cold Spring Harbor Lab. Press, 1989) tCfB^£>;£&& £?iC$£o Tft& d 21 £ 

M. b < 19 — 20 mMT', U&tfffi 50~70'C, ]Sf*b< &if& 6 0 
~6 5TC<D&#S:aV*. #&C, t h 'J f A W» 1 9 mMfll^ 6 5 °C© 
^#^%3?£bV> 0 
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5:a-Kf5DNAi:Uttt : 2 T'^ftS&MB^Jfc-^-rs D N 

A. fg#I##: 2 lT**£*l£mS@B^J£^^£DNA&£#Mv^*l5o 
[0 0 2 1] 

ib l fern • mmm&o cdna, mm v r^mm • mmm^<o cdna5^/7 

## : 2 > gj#[## : 21, K#J#-& : . 1 9 * £ &fB#I## : 2 0 
Si55Sft«DNA0-»^itt*DNA, £fc&@B#l##: 2. 
: 2 1, IB^J#-^ : 1 9 *fe«IB^J## : 2 0 tlSaSK^Jil AW * h U 

•T £ D N A & o 
ffi#I## : 2. BE#[## :21, BB#I#-3 : 1 9 * 14S!^J## : 2 0 

[0 0 2 2] 

&Mv\TPCRtSK:J:oTJ(Mii"*^ #-&Cj®^&^DN 
A$:^^C!)^>A o ^Mc0-BP^>SV^«^I^S:^- FtSDNATOKtt 

1 8 £BSE# 2003-3010566 
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— =Ly>f (Molecular Cloning) 2nd (J. Sambrook et al., Cold Spring Harbo 
r Lab. Press, 1989) &CfB^<Z>#&& £&Ct£o T*T & 3 d £#1?% £, rf? 

GNA(Dl&mmF}<DUm*> PCR^W-yK #[*.k£, Mutan™-su P er 
Express Km (SM^ ($0 ) . Mutan™-K (80 ) #£MV>T, ODA-LA 

PCR^^Gapped duplex^^Kunkel&^©<&&©#&&§ ^ &-£*l tCip C S 

liffiMJc J: y HRi3R?Hlft b&lh U > * - & #n bfe.»J UT«fflt5ifc*« 
fe3' £MCttfflRtt.lh=l K>fclt©TAA, TGAtfettTAG^Lt 

3-Ft5DNA^&ae9ttSDNA^5:f UffiU (n) IDNA^S:' 
[0 0 2 3] 

***-ilbTtt, F («, PBR322, pBR32 

5, p U C 1 2 , p U C 1 3 ) , F («, pUB 1 1 0, 

PTP5, pC194), B&&5fc7?X$ F (M> P SHI 9, p SHI 5) 

, 7t^o.n^-r;i/x^ifcDl&^^-f;i/x^if<Z)ft&. pai-ii, pxti, p 

Rc/CMV, pRc/RSV, p o DN A I /N e o J&^MV^nS. 
±fcbTfflV>«6«-&tt, SR^D^-^- S V4 O^O^-*-, LTR^ 

n=e-*-, CMvyn^E-*-, HS V-T K :7 a ^ 
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o 

lpp^n^E-^- t 7 yn^e- 

SPOl^D^-it- SP02^n ; E-^-, penP^n€-^ 

>J<y ^KU >^n^-^-, p 1 o^n^-^-^Wi; bv>„ 

[0 0 2 4] 

jKU a##b^^;k Sifiv-*-, s V4 o^M-y s 

V40ori &££^tbTV^:&©£MV^ii:#T* 

ts, M^v-^-i:bTii, mxu, v\L?uwmmmm (j^t, dhf r 
fcB&^-r uvb w-h (mtx) wffi] , y^tre/ 

(JBAT. Ne o r £R&irt£#lir#&S, G4 1 8fft) ^^#iffetlS 0 
#{C, dhf ^^i'e^•^f8^"V-f--XAAX^-$t^J^?:mv^Td h f rl^ 

otitis. 

IB#J, Omp A • >>?V-;i/ii#J&£f^ ^2>V^;i/*M®T'&£#1^±. <*- 

y^-if- ^^;i/SB^J> *^us/> • ^-*-;i/is#l&£#> ?i£#^#T* 

MF a • S/^^/BJ^f, SUC 2 • ^;HJ#I& £\ ?i£#fifr^ 
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[0 0 2 5] 

li/i'Jt 7MI®^#M ilttH M*. tf , Xi/x'JtT-3'J (Escher ich 
ia coli) K 1 2 • DH 1 C^n^-^>^X • • If • ^i/3^;V • T*-? 
^ — • • -tr>f x> • If • n — oq^X— (Proc. Natl. Acad. Sc 

i. US A) , 6 0t, 160(1968)], JM103 {JLV^VyV-yV 
VX • y*— 3- (Nucleic Acids Research) , 9^, 309(1981)], JA 
2 2 1 — - ' ^U^fa?- • Ajtf-U*?— (Journal of Molecul 

ar Biology) , 1 2 0#, 5 1 7 (1 9 7 8)] , HB 101 — • #7 

• ^U3fn.^- • M*UV-, Aim, 459(1969)] , C600 ii? x. 
V VX (Genetics) , 3 9i, 4 4 0 ( 1 9 5 4 )] fciftfj^ £>*l£. 

Af^llilltlt MiH A^;i/X • if^;i/X (Bacillus subtilis 
) MI 1 1 4 2 Am, 255(1983)], 207-21 [t» — r 

)l> • yf*:7 • A-iyfrS.*. h U — (Journal of Biochemistry) , 9 5i, 8 7(1 
9 8 4)] fciftf/BV^JlSo 

#-®£0T&. Wft&s tyADY'fW izWtfi/3i (Saccharomyces cere 
visiae) AH22, AH22R", NA87-11A, DKD-5D, 2 0 B - 
1 2, ADT-ft^ (Schizosaccharomyces pombe) NCYC 

1913, NCYC2 03 6, tf^rT h U ^ (Pichia pastoris) KM 7 

1 fc^jWav^ftS. 
[0 0 2 6] 

5fc#fcft$Jfl& (Spodoptera frugiperda cell ; S f $HJ§&) , Trichoplusia ni(Z>cfi 
J§gJ5fc<Z>MG 10J8S, Trichoplusia ni(Z>0jJ|ij5fc©High FiveTMiRMk Mamestra b 
rassicae©5^(D^JiS*fe»Estigmena acreaft5fc©M2& if tfMV'* £>;ft<5 0 
W^BmNPVCi^t Sft^ftMS (Bombyx mori N MM l BmNMB 
) *if^MV\P>n<& 0 f fflmt.lsTlt> iiH S f 9 m&& (ATCC CRL1711 

) . S f 2 lffljft (J^Jb, Vaughn, J.L. >f > • ?V (In Vivo) ,13, 213- 
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217,(1977)) fc^tfMV^JiSo 
(Nature) , 3 15f, 5 9 2 (1 9 8 5)), 

m«HJK£LT&> 09*. tf, ^iJSCOS-7, Vero, ^>f X-Xa 
.AX*-$WifBCHO (fi*T, CHOtttlSia) , d h f rit>&?-^5^-f x 
->CAAX^-$ffllSCHO (J^T, CHO (dh f r") $OB£«&S2) , x"?X 
V?XAtT-20, V-J^^xn-vai, *5 S V h G H 3 , fcl h F L 

- -f-i/a-rj]/ • T3jt$ - • tf:/ • ^A^y^AX • • if • ^-xxi- ( 
Proc. Natl. Acad. Sci. USA) , 6 9i, 2110(197 2) J £S?-> (Gene) 
, 17f, 1 0 7 (1 9 8 2)t£E\ZUm<Dl5mzffi_^Tm£OZ. 
[0 0 2 7] 

;i/ • ^x-^-jr-f y #X (Molecular & General Genetics) , 1 6 8#, 1 1 1 ( 

mn^mMM^^z\%^ m*&> *wx- a y • i^^ns;- (Meth 

ods in Enzymology) , 19 4i, 182-187 (1991), 

7X - - if • -ri/m-rfr • T^-t 1 ^- • #7 • if>f x>*/>f X • • if • 

n. — XXX- (Proc. Natl. Acad. Sci. USA) , 7 5t, 1929(1978) 

m&Mm£t=.izm>&zmnmM~?z>izte. /wt/f^;n^- (Bi 

o/Technology) ,6 , 47-55(1988) & if tC|H«(Z)^^iC^o T*f& 3 CI S 

o 

iWSTOitSlcit 09*. tf, «HJBSX^gW8 ir*ffJffiX5*2B»:7n 

2 6 3 -2 6 7 (1995) (*W±»<f) , tf-f n n 57- (Virolo 
gy) , 5 2i, 4 5 6 (1 9 7 3 ) &CiB«<D:£^K::S£o T?f& 3 £ 
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, «ittf, *>n-*> fnh'Jx T?T*ttW», *>H*lfci?, li^tbt 

[0 0 2 8] 

is/x'j trjiiars:** , r*iei©«%i:bTtt, ^a~x, #if^ 

7M5:^tfM9^flS C^^- (Miller) , f-JV • • X^^^U ;* >y 

• >f> • ^1/^3-^ — • $?x^:r^ (Journal of Experiments in Molecu 
lar Genetics) , 4 3 1 -4 3 3, Cold Spring Harbor Laboratory, New York 

1 9 7 2] *W£t/V^ ZZK&mz&V7n^-#-*%}m&<Wlfri*:Z>f=.&> 
{c, 3 js ku;vt^ y ^/Bft©* -5 «sH»I feints -i:^^* - 

m£ifirt*jmmn <nm&. mmizm^m 3 o~4 0x^^6-2 4 ^Mff * 

— (Burkholder) ^/J\*gi& [Bostian, K. L. -7U*/-P>tfX • * 
-J-S/s^/l/ ■ TJjtS.- • • Vr<i x>$/-f X • • if • rL-x* 

X- (Proc. Natl. Acad. Sci. USA) , 7 7 4 5 0 5 (1 9 8 0)) ^0.5 
^ £ SD^i [Bitter, G. A. ^"n */-*Jl/ • ^ 

• If • f-i/a^-;i/ • 7*7*^- • • x> • 7ff • if • n-xxx 

- (Proc. Natl. Acad. Sci. USA) , 8 1#, 5330 (198 4)) ##lf & 
tl«. «Jfi©pHt4J|&5-'8JCW«E , r«fiD*W*bV^ ^«ttjlS^J2 0'C~3 
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ace* s Insect Medium (Grace, T.C.C. ,%4=f-^- (Nature) ,195,788(1962)) 

tc#lMb b tc i o % ? $/ifa^cD§siin^ & 5i Jtinx. fctx^&h'^/gv^ti-s,, 'f 

iCDpH^S. 2~6. 4K:ilir<*-3(Z)2>W*bV^ ig#&ji^ 2 7 V T*ffi 

i^)iil»i^fe5iIW^«it§R> igifii: LTtt, #J*&, ^5 
~2 0%<Z>MJfc4 1 Jfil?f fc^frMEMfgifi Ci^^^>^ (Science) , 1 2 2#, 
501(1952)), DM EM^fi [tf-Y nn^- (Virology) , 8#, 39 6 
(1 9 5 9)) , RPMI 1 6 4 0fg*fi • • if • T^U*> • 

;*ir>f 7VJ/X-i/g> (The Journal of the American Medical Associ 

ation) 1 9 9$, 519(1967)), 1 9 9ft (^nS/-i?>^ • ■ 
If • yt-fxr-f • 7*- • "if • AJtfU • %*r<i X> (Proceeding of 

the Society for the Biological Medicine) , 7 3i, 1(1950)) 
MV^*l£ 0 P H&i!$6~8^&3£>jW;§; bV^ ig 3 0 ;iC~4 0 "C 

x*mi 5-6o^mf^vA, &mzmvxm%. 3 $>mw*iM%.2>o 

A * K £ b #> £ ^ H £ S . 

[0 0 2 9] 

1 0 0 TM &£©#®^f£M#^£nTv^t>£v^ J$ yrttMtfftB 
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[0 0 3 0] 
[0 0 3 1] 

^^9T'Mv^^tl^^>/^ 0 ^^%b<M^^Ftfe^i^<^)^{c^•ts^^: 
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*ftm<D*y^?mt. u^mmzMhxn^^ vffiftm&ifinmtem&K 

-£LT%i:V^ ^#&Mit2~6M#*C ltg-To, ff 2 ~ 1 0 tH^^Tfetl^, 

M^^n^utkm^athxit, 0ja.au -9-;k ?-y-=¥> -fs> ^i/^K 

;i/X#>f C*-f^*- (Nature), 256, 495 (1975)] JCfl^gUfc^Si 

t&xg&o M'&m&mz.vxiz. mz.ix. ^yxf i/>^yn^ (peg) 

[0 0 3 2] 

itmrnmrntisXte, mtu*. ns-i, psui, sp2/o, ap-u 
if(DmjfiL»©#MffiM^#ife)ti§^ p 3 u i b<MvAe>ti-So m 

-20 : 1 ^T*^> U , PEG ($?£ b<»PEGl 0 0 0~PEG60 0 0) 

#1 o~8 o%nm<Dmmxmnzti. 2o~4o°c, ^*l<«3 0-3 7°c 

^7 # n-^;b#vftjg£/W:/y K-^<z>x? y - — y^fKitm^^m^^. 
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tax.. mmz&&L&*=j?n-j-jvifcft*tiim-t2>jfm. mft&yu^vyffi 
& m & & & m ? z> ism & if i*m w e> ti s . 

in b fei&^fiSM^^fi 1 e> ^ £ s s . 9bo is cfc t?fSf^«i thxit. 

„ 1 ~ 2 0 % ^f* l< a 1 0 ~ 2 0 roODWMt^^tf R PM I 164 0 

igigu i~i o%<D^m%ikm^t$GiTmm m^tnmjim cao ) &&vn 

l±/\>f^'J K-v^#MMlfit^^ (SFM-l 0 1, Byfrmm (80 ) 

it, ±m<nmfam*<Dffi<bm<Dmmt.mMizLxwfex%z> 0 

[0 0 3 3] 

(b) vu-+)iffi{k(Dmm 

(«, DEAE) &C<fc£M-*i&> $Vl/3ift8U $tJRJ@^il*B 

So 

[0 0 3 4] 
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t»J7-C*«S -ftt ftffi b A ^ > JCM btM^I < T* £ *i fc£> H © 

<>>>t>fn^D'/'j /\^i/r->^^fi*itTv\^^ i c#b, &jo. 1 
~2 o\ b<«^l-'5or>#J^•T**^ , ;^$•ti^s^^Mv^e>4^So 

2 ~ 6 »&ic i m*f tf*Srs~i otam&frfcfrft*. 

[0 0 3 5] 
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£P#^SIB?U £ ffi 7 o %j£JLt> £F* b < tt*Sr 8 o %j^Jt, J: »J b < tttt 9 o 

) <Dffiffim£ffi r 7 0%^_h, #*b<fcfc*&8 0%gU:, J;U^KI^90% 
J^J:> S=fo#£b<&if<?j9 5%J£A_b®ffi|^ttS:^rf §f>ft>^^ K 

MtfrMlZi*. BB#I#^ : 2. MB#J#-i§- : 21, U#J#-t : 1 9 *fcttBBJ9S# 
: 2 OT*^t>$nSi^SIB^IS:^i-SDNA©^»SB^JJCffiffi^^, =fe b < Itm 

, b < BB#I## : 2 , . SB^!I## :21, UJ!l#-5§- : 1 9 * fcttffi 

D N A^^S^ if M vn TM3tf S r i: ^ ^ o 

©T't§T>ft>^ • TtOJ** I^pT^ F (&K) #n->tf;bfc, 
&&5£3;Ti£#>/^^£n- KtSDN A©l&gl3#tf»$g&C^£f8ff U 
J&b?3o j^&tKU 3# b#^K (IKK) ##8BJ!<Z>#>7\°*fOtfc^<Z)R 

na^m^'j ^xts^^^g, ^rna £ r=. itmm & mm-t %> z. 
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fctttfcfltfc^^K £©ra*e r^i-sj s*i/;*-^F ( 

*>^^«n-K««, oRFwsK«FjhaK>, 3' ffittmrnm®. 3' 
& l e> s # > /1 * s me *» *f & £ b t »* b e> s o 

r>^-fe>xj -e&s^vN y>^i2>;* • tf?y wtf^ f& 

, 2— 5=**s/-D-y /K-^&^brvN^^y PTf^ h\ D-vtf-x 
fc-^tbTv^^y i/^-^ F, yy >*fetitry ^ ^>si©N-^'ja^ 

F^&£^tf)ffc<Z>#-Y y©3}<y 5^ P;*"^ F, &&v*tt#5t* F^Sr* 

«»jKuv-) ^fciiii^Mtftsffflic^'jT- (fib, Stfyv 

DNA, -*|DNA, -*iRNA t -*«RNA, $ 6> fC D N A : R N AJ\ 
-f ^y v FT^S'fc^T't, 3&tC#^JKy**l/;*-^F < * fc fcj^MfcflM- 
y df^ * U*? F) . S 6>{Ctt^©^t8f©#SDStife=fe®, 
^IfetlfeWWCD&S*©. 3r^y:7©#V^t>(Z). ^^;Wb$tife%oD, 
±©5c^©5?^ 1/5*"^ Ffc^WT'Sglbfcfe©, 3H^5< * l^3=- FfiOS 
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F3f*/>, mfa. istfi-JV^rF. tfU-L-U ^ 
yif y#^-f F&if) fcifcD^afc^l'Tv^fctf), J y Z - % v - VVc&m 
7i"JS?>, V^l/>fc£) £#o%(Z>, 3c U— h4t&%> (Ixfl 

^^Mt^nr^v >^j:t>*tfy ^ &y. r^Mt^nr^v y&&T$¥v ^ s; 

[0 0 3 6] 

*m%v>ry**.>* • stfus* utf^K rna, dna, &s 

V^£#£fif£ftfc$U^ (RNA, DNA) &m 3 ftfc^CDjyfcMt L/T 

5? ^ VTtSs FT ^ F^^tC^'ScZ)*;©^^ ^tliC|5S^ 

bfe#^^^^gP"??^#<^lS>^T^y> M*.fc£ J. Kawakami et al. t 
Pharm Tech Japan, Vol. 8, pp.247, 1992; Vol. 8, pp.395, 1992; S. T. Cro 
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oke et al. ed. , Antisense Research and Applications, CRC Press, 1993 & 

#ftrt£j;oK:«K>}<y u ^><z>£e>fc;i<y IHilBllftfc<z>*B:£tfUB«: 

- K ##Hre>*i£. re>Ofctxzm, #^©3' 3§&&3VM;J:5 

* ^c#«£-fr£ mS, ^fcs^l/^KIg^&^LTtf* 

JStt£ffl«3ftfc^*y:7JB<Z>aS"e, x3rV5t# 1/7— 1?» RNa se&if©5 
i C PS )t $ tl £ % <D T? & V * o 
[0 0 3 7] 

Kfe3-Ft5DNA (OT, #$&W©DNAfcl6SB^S*^#&5) > 

3 2 2003-3010566 
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*ftmv>9 ynv nam®. feK*-r b < 

, m%.&. r$svym%:<D$ui&*wffltz>z.z.-e. mz.it. mmm. mm^m 

, urn. mmm. ^mmm. mmm. umm> mmm. mmm&z) KEom 

if) . ^m^s <m, ipm«8tB^«:^) , #mwm&mm <« 

, r;i/^7\-rv-^ a°-^>v>^s¥, »##s&i»fcif) 
> Arms** ipjus* Bitf^ Hmm* f^mm. m^mmmm. «r 

sj^ig, rajsm ^®)®> mm. isisi* if) & 

[0 0 3 8] 

So 

LT 6 v\ iz*m%<n & y* V ftto&SkMLifiW/P b x v% s #-£ic te, ft 
*SJGM& ^BlJfii^ ffl*f-3o#, mK&& (ft, mHttttllife&& 

z<Dmmn*±&£) > *m#«s« («, Mi$$tB^£ft2f) , * 

(ft, TMA-fV-*, ^-*>v>3£«8¥, W3«lfc2f) 
(ft>tfc£. ILS, *3tt«.'JNftfi. WW*, HFIR& 

#/Jn$HSS0S. ttttfHk fffe J&JK&U **W**, HUM. PHi2£ 

3 3 ffiSE# 2003-3010566 
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m> TfrVM^-m. K-*yvym.mm. mn#mm&if) mx 
wt&mm. mmm. *nm$M&* mmm. m.mm. mmi&. mmm&£) 

9 0%. ^Ktt95%a±, £U#£b<&9 8%J£Ui, 3 6>K:$J*b<a: 
[0 0 3 9] 
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& M * # # tl £ J: 3 IC €> * © & £ o 

^^-fe^^if^^-tsrh^-e^S^ili^^l/Tli, Mill if^ 

U3-;i/&£0 , #M^>ffi#m?Sffi£!i («*.«, #y y/w<- h s o™, hc 
o-5 0&£) fcifiiWSl/Tfccfcvx. Sfittfci: bttt, *;a 

) . se^sr (Mill hjfe«r;i/^^>, sKuxf uv^ya-^^) , fit 
lt%&^ 0 mmztitc&Mm*. mm, mm^r>^Mz^m^n& 0 

[0 0 4 0] 
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(mX.lt. K 9vK V^X, h, hU> 

^v, -fr/l/, ^yrt>V-&}£) lzttVT$L¥*t&Z.titfT* 

— M6?rtc^A (60kgi:bt) &c£v^T&, -0 &co£^# 
SfSI!l0.1mg~10 0mg, b<&#?Jl. 0~50mg, iU^ib 

mm&mx*&W<n*>rt?M^*&M : ffl<z> : }&X'$.A (M6 0kghbt) iz 
z>mi$> —Biz-D%m$yrt?Mm*ffio. oi~3 0mgiE 

<fcM$0. l~20mggl, *y»*b<tt*b0. 1-1 0mggI5:WC 

strrsr iiicj: y&5?£®#&ite , T*&«. m^mm^^. 6 0kg^ 

[0 0 4 1] 

[2] sR*|K:*f'r*B£ai«*tfli^«©x^U-->y 

(i) *m%<Dz>rtzM*H^zz£Z!®m£-t2>*ftwv>zy 

(2) (i) #ftm<D&>A9n*m&irzMti%:m'tZ>Mm<DT$ J V VIBK 
©Sfc£?Stti: (ii) *^CD^>A°^M&^fS|g^§:^t-^MIS^^^t:-^ 

J^HftlCte. _tffiX^y-->^*K:feVxTtt, 08*. (i) £ (ii) <Z> 



3 6 
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o 

[0 0 4 2] 

fWfc;-£#£LT&> Mx.il h\ Kttft^ 

P Hi4~10 (ItKil P H|fl6~8) ©iJ>!A>y77- 

± mmMMW) #JBV^*l£o tiilbtlt iiH CHO»Mi 
f 3 r £ tc J: o T, # ^$:MM_hlc^$-ti:fe^mgl#:^W 

[0 0 4 3] 

Biol. Chem., 275^, 23378-23386K, 1998*fMciS^£>#&fc£ V^«*lJCfli& 

#I;tfc£> _L« (ii) ©i^lC^ST^; U >HMt©l|j3MStt€:, -h«S (i) 
©*MrlCjfr*T, $J2 0%J£JLL. t*b<»3 0%«±, J:yff*t<tt»5 0 

«ittf, -bIB (ii) ©*-&K:feWST^^y>IB«©||^|gttS:, ±ffi 
( i ) Otitic jfc^T, & 2 0 %J£Lfcu ^Ktt3 0 %JSLt, J: y U < 
*&5 0%£U:ffl* t6tt»fll^«S:*»B©*^/^JtOtSttS 
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5t*fe«ffli^ (-rj&fc^, *mm<z>*>rt9M<D?g'&*feM£ return) tsft 

[0 0 4 4] 

#38U§ © * > A * ft & n - Ft £ U * * P * ^ K it. *$&W<D # y rtV MM 

(4) (iii) *mm<D*yrt#w*M&irzmx*m?zMm*&%ki>t=.i£& 

_hfBX^U-->^^JCfeV>T», (iii) £ (iv) ©a^lCfeW 

^/a-ns^*, M»m$u *t%»ffi$u mmmmtummtez&mtf 

^3&^i-SilJ^&^^ U-nviTKiaibfe^y 7r-Kl#3a5bTSI58i*S. 

pHH4~10 (3*U<tt, pH$Sl6~8) 0iJ>t7l«y77- 
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RE W V & V n A V Z7 7 - T? & tl If V ^ "f tl T? % £ V ^ 0 

£ (mK&mfo) tfm^btiz. m^tisTiz* mtux. cHomm^^aym^j 
$ymm. eli s Am&z<nism£fcizznKmvz%mz$£\m%.ir2>z. n 

<5=- -f y £f-*£>Reverse transcription-polymerase chain reaction (RT-PCR 
) , U7;i/^>fAPCRfft^Xr^ (ABIftlS, TaqMan polymerase chain 
reaction) & V^^^UC^ E £;£i£JC tl^t S 3 fcj^T 

_hlB (iv) ©©^•{C^^S^^^^^A^Hjt^O^S?:, _fc 
SB (iii) ©#-^{Cifc^T, ^J2 0%j^_h, 0*Ktt3O%^ J:»J#*b 

_tlB (iv) ©^{CfettS^WCD^V^^JCafte^©^*?:, -t 
IB (iii) (Dm^lZit^X, ^J2 0%a_h, ^Ktt30%JK±, J:y#*l/ 

#»U!tt, (5) ^^©^§:MVNS^i:S:#^:^*rs^^©^>A^^ 
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(6) (v) *^©^>A°^^S:ig^-rst8^jS:^'tS^$:^*bfe^il 

tm&mm. mmm&WL. mmmmm. m®mmmmm*z&mtf 

yy-lZlt. P H&f4~10 (M£b<&> pH»6~8)OU>1^77- 

*ftm<D*yrtvw*m$iirz>mj3zmirz>mm£isrte. m%.&. t&a&bfe 

£ (0Rs&m#O #JSvm&*i£ 0 ?i££UTH Mx.ll CHOtt*t*©iii 

i-scitica:oT, m <o $ y a- 9 m z mm m± izmm $ •& & t^sc «Kgi#: 



4 0 
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mttiz. _tS3 (vi) (Dm&iz&tf &%Lmm<D* > jlib (v 

) ©ft-^KUfe^T, *t2 0%J^_h, ft* b<&3 Oo/oJ^Ji, <fc »J^* b<&J&5 

«jttf, _tSB (vi) <3D^{cfe^S*^^<D^>7N°^W©^*S:/J:IH (v 
) (Dm^Zit^X, $&2 0%g±, b<&3 0%J£U:, <fc *J b < 5 
0%J^±|SW^S^^k^&*^©^>^^^©^S:ia*^Sft^*fc 

[0 0 4 5] 

*$&m<Dx? v-->ym*ry hit, *mmT*m^<bnz>*>rt!7K*)is<te 
^^Kttfls-^*, ^fb^-%> mm&mm. mmmmm. mmmmm. mmm 

, wtitmm* urn. mmm. ^m$m, mmm. umm. wmm* mmm&z 
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*3^jft (M> rAtvnjv-m* rt-*yy>mmwt* *M*a»sft£> 

ft (09*. tf, WM*. IPmft. JL* v A5t«, flfft, MMfc JffflUft. 
ffiiNrffi, tfcfilRft, Wft> 0Mft, ^HgPft. filift. IWft* fi©^ 

igBiifes> mmmrn («, it*. *«Bttiiiiffift£<z>i* 

atg^ftif) > ^m^m («, *NK3i«R& > 

(«, r^y^-fT-*, A-^yyymmm. mtt&mffit&z) 
« mMmm> mmm. &mm. mm> *&mm. stmm* m^m 
mmm. mitmm. wft> »«* v -?-wk»«, ^j#^> st©ft. #«i3S. 

£©»»«*£ft£) . £5I3§^B («, mmii^. #P*«t6*±ftiO . * 
3K#ft^3RJR (flU rfrvr\4v-m> rt-*yvyfflm. »##^ft if) 
(«*.«, ^mft, lift. &$ift, ffift. ■HFBKSK. Ml** 

*^«WSJ»«, t&StJR*. f ft, J»JK«, ^*»»«, «»*> Stflift, PBift 

(«f, 7;i/^Mv-^, /i-*s/y:/*«», »#^SIsi»ftif) £fc«ft (M 

. KfidBft, W*, HFJK*, ^SaflJ*. IbIS^ Si©ft, MR*, B&JKffiftH 
) ftif<Z>^B&-t&^ft^©^i:bT^T?*5o 

*£fB*£ftif) , £*M£Ut (M, illig> IMMMB*£ft4f) , 
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&mm («, T^y/>-f7-*, *-*>y>&«», »»4H8B»fcif) 

a («*.«, urnm^ #mu& a& ra> s?i»a. Btmm> 
mmm. m^mm* w^s, mmm* *tm»m* mmm. mmm. mmm. mm 

[0 0 4 6] 

Mtifr# (M^-ii, v?*, Kyy, y*. ^> hU 

, *:=U -f*. -*;k fc^l/TffiP»Kl*fcH:#ftP»£« 

Stft^**fei±*<z)S©«#**i. «##*u s^/i/- 

hfciftefcyMMtt&Stf* #g*.tf, «iiR«?&«CDB 

mft&ffiii'r*'fb#**fct«©«t ! feapa-^'t«»^ -aattfc&A (#fi6 

OkgtU) Cfc^Tte. -H!CotI^*feti-e©t^0..1~l o 
Omg, #*L<tt*&l. 0~50mg, J: U L < 1 . 0~20mgg 

^t5„ #&P«ricift-£'*'S»-£W:, *fl:^i»*fett*©S(Z>iiai8#itt.a# 

60kgiiLt) lca#t--S#^, -Hico^SJtfl:#^*fett-e(Z>S&J|&0. 0 
l~3 0mgIE ttKlifO. l~2 0mggE i: »J b < tt*&0 . 

i~i omgmmz&m&Miz&v&j3-?£(Dtf&%i'&T*$>z> a mammon 

[0 0 4 7] 
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SrM^-tS £ feWt^-r e««WK*©*»9l© * >^^*t©ft*8stfe««f * 

o 

±83 (ii) (DMAmiZ&^Tte. -#©m###«lfl©*^*«©NSBas«: 
fgf$i-5*/L#T% ^©^^^0^©^>^^S©craicH/iSt-5m#: , t?& 

[0 0 4 8] 

*&m<D*>*9 J tru—rfriMk (JS*T> ^^©^^ 

#:^ J f-€-©%©&MVNT%0:<, »?®F(ab' ) 2 , Fab' . 

*!§^©m^5:MVNS^^©^>A^S©^*^«, ^JdWRSfiS^Sfc 
©T*te&<> W^tF©mM* ^^^11) {C^JfcUfcmtfU m 

&^4©mMS:^^^?SS:MVNT#9gLfc^TOJ;y#m^^i!l^^fe 
*U£> v>-rti©M^$:M^T : fe<fcv> 0 0ia.HU $7D^h'J-, Sfr&ifc 

*.au c 125 i] , c 131 n , c 3 h] , c 14 c] fcifjwav^*i<& 0 ±«mm* 

l/Tli, ^TfJfcratt©:*^**©*^*^, Mill 8-itf?9hS/*- 
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[0 0 4 9] 

ttjBOJBtftCtfoTfe, R^Klf?&oT%J:V>bl*lfflfcT&bT*TfcoT 
fctt^&*i*«tfto*&"f*b*> laiBTf&S&Kttfc^ iMJ&g&ft-fcS-frS^ 

m<D*>rt9M.<Dcm$i>*m.ffii'z>M&> i ^fins-em v^e>ti*t/t#tt, #*b 

[0 0 5 0] 
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a 

[0 0 5 1] 

aaaifcssj (i2» (bs^*bs, bs^5 7^^t) , wimmzm mm&& 

m^mi (i3JK) HS5FD6 2^ff) , TMethods in ENZYMOLOGY 
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j Vol. 70 (Immunochemical Techniques (Part A)), HlflF Vol. 73(Immunochemi 
cal Techniques (Part B)K Hll Vol. 74 (Immunochemical Techniques (Part G) 
), UK Vol. 84 (Immunochemical Techniques (Part D: Selected Immunoassays) 
)„ Vol. 92 (Immunochemical Techniques (Part E:Monoclonal Antibodies 

and General Immunoassay Methods)), mit Vol. 121 (Immunochemical Techniq 
ues(Part I:Hybridoma Technology and Monoclonal Antibodies)) (JgA_L, T^J^T 

&£) , £m«sjft («, ^umatg^^^if) , wmwm&mm c 

$k r^/^A>f7-E A-*:/y>j£«M&, £fe»* (Mx. 

w*> b«^> ^*si»** uMUBfciO 

&Z&#&LX^&ni&&&TK^£&m+&Z.£ifiT*m&. BLMK, Mill * 

urn, mmm> igift& tn. **ni& &z*mm 
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[0 0 5 2] 

C4 3 &te*&mm 

UlfsLMm (mz.lt. tfr^vh* hU, MVV. 7* 

. 9V, -f*. *->^2/2?-J!fc£) {Cfctt&:*:#M0>#:'A 

^g^feli-e©^^^^^ F£n- KfSDNAifcttmRNAOlg tftte^ 
Z%im'tZ>Z.£tf'VgZ>(DT% Mx.lt. iDNAifelimRNACSI, 
5 te^lST ^f>, iDNAtfclimRNA (Di%lM$> S V Vtt3fc^»#" 

'J^f-i/H>^PCR-SSCP^ (>fJ%v9?s (Genomics) , ^ 5 
8 74-8 7 91 (1 9 8 9^) , ^at(-i?>^X ■ ^ • if • :f-S/3-*-/I/ • 
TJj^f^. — • *"7 ' -fr>f X> • -ft-/ • rL-X^a:- (Proceedings of the 

National Academy of Sciences of the United States of America) , ^8 6 
#,2 7 6 6-2 7 7 OK (1 9 8 9 *£) ) fcifJCj: VmM~?Z>Z.t.tf"Zg&o 
mZ.lt. J -if y J\<< 7 U #<i if- V a y iz <fc U &HJft8n#lfcffi 3 ti 

WfllJfliSffi. JM^oif, BW^m (M> Pife> #«JI&tti»iHlffi& 

(M> r;i/^A^fT-E ^-*2/y>tt«#, «#3«s&iO 
c«ittf, iphss. a*. i»& mm. stmm. 

m^mmmm. %&mm. wm. mmm. ttmmm* ^mm. mmm. mum 

®Ttfitil& £ frtcm^ PCR-SSCPftfCfcUDNA ©^IS^tfiS tl 
fe^tt, ii^i, ^BgJfinS. ffltf-^oiHF, ffMKJft («, 

£«§&£) mz.it* mmmm. mmm. %m. &mm. mm. m 
m. stmm. m^mti&mm. muBm. <sm. mmm. *-gm%m. mmm. sc 
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[0 0 5 3] 

[5] 7>^iZ>*** U*^" Kfc-Mi-SBMi 

g& »#^a«f«iif) was*, ipm^> sub. *at«, 

i«& «j®0> ffm. «naw<fc^) ^^^m-^mmthxmmt^^t. 

^K&*MSt&«v*i4i/hntf>f/i/;*'<**-, 7f;9>f^^*-, 7ir y 
, ffl^aicftot, t h*fci4lffJLtt« (#9, 9vK 9-9*^, tyy, 

^t'ts. wet i/*-*- kw:, %>z>wzmmu&<Dfe 

K n >f /i/ * 5 s - - -5=- ;i> .© * "5 # t- - ;i/ &c £ o t *c s s = 

* l/tf^K&IW^JBWIfift^"*-**^ -flBlftJci&A (#16 0 kg) Kifcv^T 
14,' — Hlco^^T>^-fe>^5?^ K 1 — 10 OmgfiW. 
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[0 0 5 4] 

(i) #3&l3!tf>#>A 0 ?«3:n- KtSRN A CD— gB^JUCffi^flft&RN A£ 

(ii) |&l2^*^RNA£^bT&£g^ 

(iii) #3115!©* =i- F^-SRNA^-gpSr-g-^t-^U^If-rA. 

(iv) tfrlBU^if^ASr^bT^-SE^ 

(v) ISfSBUsKif>f A&n-KtSlfe? (DNA) SSSSi** 

-?-m, A-*>vymmm. mt&mmtzz) witm. 

, Mlli^> *fli^> fl&Uffifci?) «i^i:b-C«ffl 

-I«RNAIt, ^©*Ss («, Nature, 411^, 494JC, 2001*£) JCl^ST 
'J/tfifW-Mi, feftUD^W* (M> TRENDS in Molecular Medicine, 7^, 221K 

, 2001^) #»WfiD)Ky 5?* i/^K<3o@a^j&sic^tt > bTiS5t > rs 

©#:/A#H£:n- Ki-^RNA(^-§|Si:bT», 4**1© y 5Kif>f AfCioT"^ 
t&g&^r) ©a£^©@B^H^#lf e>ti&o 



2003-3010566 
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„ mm (v) <D^m^<^ &ft©»te^&8e&&if£i^£Mv\ 

[0 0 5 5]. 

(2) #H hBifLI&%*^^#l&^ , T?^S±fB (l)fB^tf>tfr®, 

(3) h"e^>€>J:fB (2) fB«<Z>ift#U fcitf 

b e> s fflix * * # - & if &ngvr 3 „ 

8 *HJ5BSHJg*!ff) Ki, U S^^vwg. y tf? ol * 3 
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BL/6m DBA23Mftfc£. ^tbt, BBCSF^, BDF^ 
jgg, B6D2F 1 ^, BALB/cm ICR^&S&i?) Sfe^vh (#J 
Wi s t a r, SD&£?) ^if^W*LV% D 

[0 0 5 6] 

*»IMDNAi:ltH:, 7*<Z>#f8^<Z>DNA©mgfB^J&c^J| (#12. 

, ^^mj&h) a#^}c«> «s<©#sti» i&oi&m^® 

g#|&H#£CfcDNA&£#JEV^4-W ^fDNA%t**VS. 
IMfDNAfcltlt JISfc#3§$<S#>A-?J|£^$ii:SDNA£S^ 

£ D N A & 4f#/B V> & tl -5 o 

*fti&a>*Mfett D N A *f«i i: § t HtH & & ^ if e> ©nt?L 

Ttt, ^DNA^iftlJItMSteiS^n^-^-^mM^lfcDNA 
A£#Ai-<5#£\ rtl^*iHiffi^VN^^(Z)DN ASr^-rs#ant^iI&^ ( 
fi^tf)DN A£2&^£i£3£#@:7n^-#-©T^{C. ##&f93<Z)ti h D N A & 

[0 0 5 7] 
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(ii) (tK tfi^ -f*> =EMfK /\2±X. 

3^->7* > life J: Of I IS, *>f* U y ^ AMP flc##>/^ £ I 

± b V V ^fflBMcM** fo&\s1z*7$-'f'Ui/y*c±-M (— JKlCT i e 2 
£4l£) , t h 'J 7 A^J 'J 7 A7f; 3 'J (Na, K-ATPa 

s e) , -a-n7-(7^>Mi, *$u?-Jr%-4y i fcitfiiA, 

^"n^-f yH\**~. MHC^7XIiI (H-2L) , H-r 

as, K-/^>j8-*»ftMi, ¥tlW^J/^-f (TPO) 

, tKU^^K^M^S^I a (EF-la), |37^fX a £ <fc j3 ^ * 2/ 

Thy-l, ^^n^U>, H«1T3E» (VNP) , Ai75n-f KPa^sK 
-*>K ^^nt?^ hn)K->c, ¥ff «7^f>, 7"i/7ni>^7 

KiISS?la (E F- 1 a) OD^n^E-^-, b&XXf—V'b V P T 9* 

y^u^-f-teiftf&m-G&Zo 
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[0 0 5 8] 

DflU «MU ?Mffi< «Wft*liJfta*DNAfeJ:tWiR©«-ayyADNA9 
ttJftffill&U «g^«DJ8Sfi* R N A J: y ^©^SsK: <fc U HIS S tifcffitt D N A £ 

fci±aa«iJ: y#e>*ifciE#*>Ky KcD»««*«:/Si^«aMi«»a5K: j= y 

©^n^r-dt-©T*^«fctXmaK:J:y«^»*§*&®J:^^**SS-tt*a«© 

swipim iissib w & w <o^3fett d n a (d^a \t. ttmm%mm(Dm& 

■e0Ef»li3j:tffttt©t^ti:*l8^MttDNA?:|t5. 
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o 

[0 0 5 9] 

s * e> tiT £ y , f^«tt©iE# d n a <Dmm fcAKt-r s^ticiu «»»k:*» 
* * jt®4M]tttt& ^a^fs ^#&u, ^(Dmm^^mm tvx 

ftDNA £^5glC##t- S r £ SffltH UTKD N AftfiftfcbtaffOflf* 

5 FK;ffl#j&/uT*iim£: btffl^Sit^t^S. •/n=E-^-fc®DNAn> 
*h9#Mi* IffflDNAX#ffi¥^:J:oT^tSril^t§. 

«iiieijaiejcfeW5*^w©^DNA<z>*Att, »#iit&tt*©iE^jfflffi£J:tf 
#«&<z>£t & <fc e> jcflfrfss dn Am&&<nft&m%sa>B&BM 

MJSafei^M^TlC^^^MSDNASr^i-Sra^S^Sa #38f!8 

(^>^'fiDNA§:^^-tffiv^^r(^a(^)m^©^■^^ ^©K^«fcJ:tWiiW 

<D±X K*ftW<?>M#D N A ^ADN A fc^^feftOW^lCfS^^ 
^!DNAl:tt§J:e)lClliftt5Ii:^t5. 
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[0 0 6 0] 

$© # > /i? «©tBtB*iSffiM*JS& fcfcsrfctf&y, * (nmm^TfrWjW £ 
38U!© * > fe©«tt^filtt3l^jKfi©*Wliai*<5>JW9i 

Wt#5t©8MBEW (dominant negative#ffi) &8?9!i~£ ; E-7 : >>l'£&'S° 
**Wa>^**»DNAft»AbfeHWLI»*tt. ittttb &##»$!©#> 

(i) j|H«ifi«l©fc«>©0iB«i:bT©«M, 

(i i) #fSH§© D N AfA»«©««*©DN A%b<»RNA fctttSatf * 5 

*fettDNAtc«fcy»3aatifcjKU'<^KJia«&^«f"t*«ii:K:«fc*. 
IS 0 # y r* 9 * ic J: y 49 J* W fc#£31& <S v * ttJSttfl: t«*^^Jta© BB^ft ^ 

(iii) DNA&*i-*IM«©*IBfe**3l^^tt*K:J:y«F«U 

(iv) ±M (iii) te«©j(WliaSMv>*ii:^«fcSj|Djte©*IB&lffftS*^3&SS 

Q 

3*>&C. #fgI?l§©DNA2gIAt&#r&JS^T. #3^©#>^*^©$$fi^S'l$ 
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[0 0 6 1] 

(1) #38!5!©DNA#^nH£ft3*lfc#fc h W?Li&«#fBf)®> 

(2) «DNA#U#-*-*£-? («, ^»S*3fe©/S-^^ h2/4f-^3t 

(3) *;frv>f */>IMrs&S±IB (1) fB«©JKMBS> 

(4) *t HI3U»ft^ytMMil , e»5±» (l) fla<R©E#*Blfi. 

(5) ^ytt»&#v#:*T*&SJ:ffi (4) 8H^<Z>J&#iffll^ 

(6) *»IJi©DNAWttfl5Sllfe«DNA»^*l: 

(7) SDNAtfUjK-^-jfcB^ *»ttft*©i8 hS/^-ifSI 

Aic^&^n^-#-©WTT*^be>s_tiB (6) iBij£©#fc hWflifr^ 
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(8) i$\L bm$LW)WfyMM®-e&Z>±U (6) mM<D#\z 

(9) y®tfr^#v? ±iB (8) mM®#t- hnffLlfr^ ££0 

(1 0) _fcffl (7) fB3£<Z)lfr%lC> KiMfr&4tffe«-£U l/JK-#-3I^ROS& 

[0 0 6 2] 

^B5©DNAlcAa^«MS:^X-S^iib"Cl±, it^X^lft 
J: U ID N AB2ja©-«SXtt^SP©Sri»» ftfiDN A &#A£ fctegglS-fr 

»8tyft&f e> bfey, yn^-*-*sv\te:c*y>©«fB&«*^&wi:tc 
itbttt, Mill %toti+Z4¥tbm%m®&^-*z>*ftW<nvKAZ&M 

), cat (^n7A7x-3-m^b7>X7x7-€IS : f) feft* 
&*v\ttaidfy>M©>f y bn>$#£&^©^&^2itSDNA@B#I ( 

P o 1 y A#llIS/^/l/3fe4f) &#AU ^ftmRNAS^tfe 
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mx&iz&vwiMyiKDm&ibfcmAL. m^nt^E s roaster ^t#*&ii!©dn 
^ # # -ftmizmm l t=.*mw<D d n AMKa&mmmv d n asb^j & >f v 

[0 0 6 3] 

ffiHjfii!liLiS*K:J:y*»W©DNA€:5f;m'ffcS"ft*7C©E SffiMZL 

jWB&frfcE S0J©&Ift#^5&£©Blft^$l*.fc£, C 5 7 B L/6?^C 
5 7 B L/6©g&#Plfc(5D4>&£ &DB A/ 2 t(DS$|lCj: U 3$C#L/kB D 
?X (C57BL/6^DBA/2^©F 1 ) &^T4ll:£bfc^<Z> 
CMV^S. BDF^tt, »IP»*«#<, ^O, B&JZ3<X*& 2> £ V% 3 ffl 
J^JCDD^T, C 5 7 B L/6^?X&?|JHC#-S>(Z>T% rtlSrffl V%T#£>*lfc E 
SlMil^V^^^^ffilfcilt, C5 7BL/6^7t;t^^n 
*i-£££T?*©»e«rff**:C 5 7 B L/ 6 ^?;UCft*£ CI £#«TfB-e&£ 
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[0 0 6 4] 

i-^tu^v a;/i:bt|i ' g- Ay 5*4 y>fmK&z>m& 

10 0%#S*bV^ »A©|Ro<|fe3l»f»^©S«-tB3!»*»^tt- ESI 
JB©*^?:^ v#yV htfct, iEitMfl£ (lK.il 7-?XT'ttiM^2 
n = 4 ox*&z>mm) izuzf9u~—y!firzz £.&M£ bv^ 

STO«||^ai!Jte©*^feaa3&7-f--4f-ilWlia-hTfLI F (1-1000 
0U/ml)#«TK:K»^***« (#*b<tiU 5 9 5%$ 

^*^tt5%m^> 5%j^m^f^> 9 0%&M) Xffi3 7TCT*mmir2>&}£<Djj 

mxmmv. fcfwictt, hu^>/EDTA»« (ito.ooi 

- o . 5 % h u rfis y/ 0 . 1 - 5 mM EDTA, 0 £ L < Itffi 0.1%hU^^ 
>/lmM EDTA) gLJgJCj: »J fflfijC U 3rfctCfl!jftl/fe:7-f 

teifclilf s 3 £ #s * *i s o 

^m^^^S^T^Ti^i-S^iiiCc}: y, SEUIfo t*!l!S&> 
^©^>r-/©IflS{C^b^ii:'S>-i:^"6ri§ - t?fey CM. J. Evans&tFM. H. Kaufm 
an, %4^-*>- (Nature) H292#. 154K, 1981^ ; G. R. Martin '?U*s-'r 

-f ytfTs • • -*-s/s-*-/i/ • r*^- • • u-'f x>x • rL-xxx- ( 

Proc. Natl. Acad. Sci. U.S.A.) $178^ 7634jH> 1981^ ; T. C. Doetschman 
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##8f£(Z> D N A»3K^^5ttweH*, >f > tf h n *c £ 3 <z> *y*9 R©aMS 

[0 0 6 5] 

#»»©DN A^^k MtJL»«tt, Miil |&M©J:e»lcbTf^SSIb 

*^©DNAilAtl^lt>Sffi[MMSI^S:S^:Sr^lC«fcy, *»i©DNAS: 

^•;f-f>^^*-±©DNAS?!I^ ^-y^f-f^^^^-CtfflUfc 
V^X©^©^B^(DDN AJ^^©^fI^©DNAlB^J^^^^^^-il bfe 

lz®m~f&o f^ffiS*ife»WttH»**»WCDDNAffi&*ojWJfifcAA»K:3E 

Mbfe*»«©DNAjffis%ojffljia4:©ffir#^e>«^sn**^9j&*-e*>s. 

^^A^^lc^M&^fc*^®DNAM&*ojffl5S-e«I^Stife^2:> 
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*8l©DNA^i*tM«SLi«ltt, ##§J5!<Z>#>A?SClCJ:y 
[0 0 6 6] 

m*m-tz>fc&w<z>x?v--yyj3& 
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jjwiiattm^ flt^n&mBu t««iffit> 

[0 0 6 7] 
[0 0 6 8] 
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#2 0.0 2 — 0 4 5 0 5 8 



as i^. ioi^Siibtn, M«s^ u> 

l±-e(Dft&©nilL«r% (#J;tk£, 7>yK v?*, ^J^^v K t:^^ 

-f*, fcttbTtt^-rsifctf*^*. 

OOmg, #*l/<tt*&l. 0~50mg, «fc >J if * b < \*M 1 . 0~20mg 
^m&^Cj:oT%M&S*V#I*-^ Kft^*^ft»»<Z>»T?»*/*A (6 0 
~3 Omgll, if* L<fcM$0. l~2 0mg@E «k »J0;i; L < MJ 0 . 1 

, eokgafcytctftjrb'fes&s^sii:^^*- 

[0 0 6 9] 

# -^-g^cD^ &^m-r s r £ £ -r d n a &c*f-r & zf 
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-So 

— gat-e^ (i a cz) , »rmffiT;v^u ^^^^r^-if^is^^^^^^ 

[0 0 7 0] 

h*t«j»#rera:, utf-$-mfc*tf*ftw<z>DNAiztt~?z>7u :: £--*-<z>5i 

#3ggg©#>A*5t&=i- K1-SDNA««©— SP«::*»»ffi3fe©l8 
hisf-HMte^r- (1 acZ) T'SSIbT VN£t§l§r\ ;£$&0J§©# 

>A^n<o^-r^mmx. ##i5!©*:/^*st©ftfcy k/s h*/#- 

iftff&Jg-TSo lot, 5-^n ; e-4-^Dn-3-^>FU;i/-^ 

? h tf ^7 F (X- gal) ©J:e>&i3 h <Z)«JC£:& 

(PBS) T'Sfctl^ X-ga UttJtMt% gS*fett3 7t;#j£ 
8&3 0#&V>L lHfflKJSS'ttiMk l«i*HmM EDT A/PBS 

6 5 ffll£f# 2003-3010566 
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[0 0 7 1] 

^ icsiftfitiTH:, mm. v>m. M^mm 

^v+>m. zintrm* m^m. **ym* vy^m> mm. &M*mm 

m^m. itt^o*, PBi^B («, 

mm*?) ztcizm *tm®^> ipjr«, Aat*, »«a 
> jffms. ^mmmm. mmmm. urn, mmm. «s§ 

[0 0 7 2] 

m*. #^©#>A*ss©^&ifiWu m^y^^w^mm^mm-t^^t. 
tfx*f*z><DT% mz-itmmm. mmm. mn^^m. mmmrn m> » 

*MH8»fe40 mma®, %m> osmm. mm. * 

mm. stmm. m^mmmm. m&mm. urn. mmm. ^mmm. mmm. 
w.mm. mmm. mmmzaz) • f R&^^Ei^ttt ffl-efes 

o 
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^(Dmom^W}!® mz.^ 7^, v?*, ^i/^k 

tfv, cftt^ts-^^ts. 

ft 1»&iign&^-r -^fi^c^A (ft!60kgi:lT) ©i^Iflf 

{CfeV^T^ — HtCO^M'fb^&^O. 1-1 0 Omg, 0*b<^l. 0 
~50mg, J;U^*b<^l. 0~20mgg#n, ^P^CS^f S 

^T^Sf&A (60kgtbt) o«SJR3S*#»c«#-r**^ -EHco^tStt 
^&jj&0. 01~30mgiE ^K»i0. l~2 0mggE 

*b<f**&o. i~i omgmmzBm&mz&v&&irz>(Di)mm&x%>2> 0 

[0 0 7 3] 

Mill *|§^CDDNAJC^ft^^n ; E-^-?S'l4$:iaWt-S'fb^$: 

-0(CO§Ift^«^O.l~lOOmg, #*b<«*&l. 0~50m 
g. J:»J#*b<J*»l. 0~20mg«m. #iP65tCt^tSi^l±. 

J&A (60kgiilt) ©«SjR»*#K:a#'r*«-&, -0JcolsK^<»S:i» 
0. 0 1~3 OmggE ft$.L<&®0. l~2 0mg§E J:»;#*U<«: 
*&0. 1~1 0mgS^&#J8R^lif^«fcy^ , tS<Z>jbWfP^"e&S- ffc^ifr^ 

Z.<D£5K. *»U!<iDDN AS^Mt hfflLttttlt #$8t£c&DN A&C*f 
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[0 0 7 4] 

UPAC-IUB Commission on Biochemical Nomenclature ICj; <g>B&# 



DNA : ^f^Utf^ 

c D N A : IMlft^* */ V tfmm 

A . : 7f-> 

T : ^ ^ > 

G : 

C : ^ hi/y 
RNA . : U 

mRNA : *y1zyVv-VtfmM 

d a t p : ^#3c*/ttj yy^vyB 

dTTP : ^yf^-i/^^ py^v yW. 

dGTP :ft^i/^7;i/>H'J>i 

dCTP :f^i/i/f^'>H'J>i 
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ATP 



E DT A 



rf; tsy^v yw. 



S D S 



G 1 y 


: ifv t/y 


Ala 


: y~r — y 


V a 1 


i AV y 


Leu 


: D -f 2/ > 


lie 




S e r 




Thr 




C y s 


: 1/ T^^T 4 y 


Met 




G 1 u 


: ^ yffl. 


Asp 




L y s 


: y*?> 


A r g 




His 


• t. a ^ V 


P h e 




Tyr 




Trp 




Pro 


: y > 


A s n 


: T^A^^y 


Gin 




pGlu 





[0 0 7 5] 

Me : 
E t : 
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B u : 

P h : 7i-M 

TC : WJy>-4 (R) -a/l/tf*-!^ K* 

Tos : p - bfrx.yxfry* — ft 

CHO '.TisJV^JV 

B z 1 : ^<>^^ 

Cl 2 -Bzl : 2, 6-^^00^^ 

Bom : Kyi? ft ft 

z : /<>5?/i/:r^f2/:fr/i/aK— /i/ 

Cl-Z : 2-^nDK>J?M^fi/AM^ 

Br-Z : 2-7~U : £'<y*?ft**ri'3}fttf—ft 

Bo c : t -7b*cZyJlfttf-ft 

DNP :j;-hn7i^ 

T r t : h U 

Bum : t --TV**/*?- ft 

Fmoc : N- 9 -7ft*U— ft* h 3r >tf— ft 

HOBt : l-tKU^'OXh'jy^ 

HOOBt : 3 Kn-3-t: kn^S/-4-^^rV- 

1 ,2 ,3 -K>l/hUT^> 

HONB : 1-fcl Fn^t/-5-y ft-tfft*y-2,3-*?j}fttf3ri/<< $ K 

DCC : N, N' -^i/^n'N^ri/;!/^;!/^^^ ^ F 



[0 0 7 6] 

mmmi^Mn^r^ MCH21 z^y^^n^r^ sm.w&w&m't. 

CBBH#* : 2] 

H?g#9: lTf^S^isr^^BliBB^J&^Sti hTCH2 l 2^>;t^gS: 

n - K^r s d n a <Di&mmn 
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mum 1 V* £ ^9 >f V- B 3 (Z)^*fB^I fcaVTo 

CS3^rj## : 1 0) 
C@S^J## : 1 1 3 

*J6« ltffl v \ (b ti rf*? 4 T - F 2 ©m^SB^J Sr^-T c 
Cf2#!## : 1 2) 

CI2^J## : 1 3 ] 

HJfcM 1 T'ffi V^ ^9 -f V - F 4 (DWMUn ■ 

CIB^J#-^ : 14) 

H^MlT*ffiV^:ft£:^-fV-F 5<D^SB^J^^-ro 
ClB#I#-ff : 15) 

^J&mT'JBV^iftfe^-fV-R 1 (D&mmPlZwfto 

tmpm^ : 1 6) 
tmfm^ : 1 7 ) 

hjsm iT*MVMo;nfe:/^-<v-R3 <DM.mmm & B-t „ 
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tWMtt :18] 
OEM** :191 

IMlT*K#bfetMCH2 1 2 cDNA©SilS?!I5: 
dB#J## : 2 0] 

Hl^lT'MUfct hTCH2 12^D~># 2©^jt^S:-^t?c DN 

m&m^ : 2 1 ] 

HM#JlT3t#bfcfcl MCH212^D-># 2tf)ORF<Di&Ma#I£:^-r 
M»5#* : 2 2) 

mmw 2 m v ^ e> £ ^ ^ -r v - t f <Dm.mmn & ^-t = 

CSB#[## :23) 
Cffi#I## : 2 4 ] 

m£#l2T?JiV^*l£:T a qMa n^d-^T 1 £>^«SB?lI$:^i"= 
[0 0 7 7] 

^©Ulil 7?#e>tlfe^K^^^x Ubr-3U (Escherichia coli 
) JM109/pCR-BluntII-TCH212lt 2002^2^12 
0^e J ^mo<^it*lTa (®Mf3 0 5- 8 5 6 6 

) 0D^3i^^A^^#^W^ #I$£4»f£iZ>#-lCWK##FER 
M BP-7 8 8 8fclt, 2 0 0 2# 1 ft 3 1 0 ^es^cRR^^^JfllE+H. 
#BI2TH 17f85f ($tfg##5 3 2 -8 6 8 6) ©j&Hi&AfBWf^flT ( 
IFO) ICgfEff IFO 1 6 7 5 5 h LT^f££ tlT V^ 0 

^_ . $ u-~> ^(Molecular cloning) {CfB^3 tlT V>-g>^^iC^o fe» 
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mmm 1 

tl h T C H 2 1 2l^cDNA0^n-->^ 

2g©^7^f'7-DNA > ^7^T-A3 (HJ#J## : 3) £J:tf:^>fV- 
OB 3 (1B^J## : 4) £MV^T, M h ^Marathon-Ready cDNA (Vuy^rv 
9nWD KMVX, Pyrobest DNA Polymerase(^$gSt*±|g) {C J: »J , J^T<0^#( 
l)~(3)T*PCR&ffofc. 

(1) 9 41C2^lffl 

(2) 9 8 °C 10#H-6 81C 3 0#i-7 2TC 7^S:3 5t^^;b 

(3) 7 2 TC 1 0 #|J5 

W&ftfeJSMIMft&Zero Blunt TOPO Cloning kit (>f > hD £?x >*±§g) 
fcEwr^n-.n^U ^^^5 KpCR-BluntII-TCH2l'2S 

rtlfc^-fV-DN A (^7^f7-SP6 (IS#I## : 5) , >^>fV-T 
7 (ffl#J#-l* : 6) , ^7-A2 (S3?!I## : 7) , ^7^7- B 1 (ffijff 
8) „ ^ 7 >fV-B2 (BB#J##: 9) , ^7-fV-Fl : 1 

0) , ^7>f7-F2 : 11), ^7>fT-F 3 (ffl#J#-3 : 1 2) 

, ^7-fY-F4 (fB#J## : 13) , ^7>fV-F5 (IB#J## : 14) , ^ 
7 ^7-Rl (BI5t#: 15) , ^7-fT-R2 (S?J#^: 16) , 
7-R3 (fg#f##: 17), ^7^f7-R4 (M&itt : 18)) fc£tfBigD 
ye Terminator Cycle Sequencing Kit (T?^4 X^AXfrtS) 
V^£j£«:f?VV If A34VO>S cDNA«r^0SSIi!J!I&DNAS/-j'x>t 
— A B I PRISM 3 100 DNA7t9-ff 

IB#J&#UTV*fc (IB^J## : 1 9) o icDNAi^flCBl 1 4 8*@©T5 J 
WMm (I2#I## : 1) KSfiTtsy (SB#I## : 2) , «7SyiftIB#l 

h T C H 2 1 2 3t>;^ft^lfe 0 

1 5 9 2SS) n->#2i:t5) o 

rODJ^SSmC 1 5 9 2Tit 7 3. ^ K*«IS:#*3«sV>=fc<Z)-ea& *J , 
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(SNPs) {CS^S ft &o WB->B*t6cDNA^JI©t 

l tc^i*„ 

•f£7£H^gl'ft£> Xi/x'Jb7 3U (Escherichia col i) JM109/pC 
R-BluntI I-TCH212 inft^bfco 

Blast P ZXV VJvV TVv K (Nucleic Acids Res.) 

S25#, 3389H. 1997^] £JgV>T o w 1 tC*f bT^n ^-^t&ffo £ 3 
5, tMCH212&n- FtScDNAttPlATP a s e 77^ 
"rSSf^e^TffeSifc^WWUfe (HI, H2) o HhT?«§S*l*CV^«P 
f ATPa s e 8A1 (ATP 8 A 1) (Biochem. Biophys. Res. Commun., 
SS257«, 333-339K, 1999^] 7>;|jbW6 7 

%<Z>*fiiffi«:a*bfc. V^t'i^^nt^PSATPase 8A2 

(Physiol. Genomics (Online) , fjgl^U 139-150K, 1999^] £ tei&S 

[0 0 7 8] 

tMCH2i2 mm^-mwMMftisvmffi 

t hTCH 2 1 2©ffi#Ifr&i8tf-bfc, 2t©^7'f7-DNA, ^-fV- 
TF (BB#l#-£: 2 2) teZZf^^JT-TR : 2 3) TaqMan*/ 

D-^Tl (SB^J##: 24) fc&^T, H h©#«aitttCfe^« H h TC H 2 
1 2CD#83!4£TaqMan PCR&C J: »J iKJ5£ b fco SJ&teTaqMan Universal PCR Maste 
r Mix (T^-f WtS/^fA^ttJ!) ABI PRISM 7900 sequence 

detection system (77°5-f K/Wtt/Xf^X» KIT, **J5 0TJ2# 
N, $ P>IC9 5°C 1 0^ra^VNfe^T% 9 5iCt'15#, 6 0 "CT 1 1 SIS 
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cDNA (V>-rnt)^P>-r 


m 


Human MTC panel I 




Human MTC panel II 


mm. mm. mzm, mm, mm. *s§> mm. 


Human fetal MTC panel 


s^mm. j&y&m. tbwsm* mmwm. mut^m. 
»mm. »mmm 


Human tumor MTC panel 


affi(Gi-ioi). &m ttx-o , mm&(cx-o, 

fljjiSS(GI-117), ffi&m& (P.C3) , ^HS5(GI-112), 
Wm& (GI-102) . BffiM (GI-103) 



fc. MCH2 1 2 ite^jSifef (mRNA) Human MTC panel IfecfctfMTC P 
anel IIJCfcV^Ttt, WC*^©****** &*U Mt ttt-aV^^Ufe 

o 

Human fetal MTC paneUC^TfciU l&jeWliT?*^ 1 ©*^^ Ji 6 *U fl&ifcB8 
Human tumor MTC panel {C^Tte, MJ@^ (G I - 1 1 2) *e*>?>fc$83l 
[0 0 7 9] 

if) , ^mn^B c«, *miiB^*^) * (« 

, r^A-fv-*. ^-^>y>3£«», mmtmrntzz) 

-?-«r«»*, MUSS, titl§& »fl»«> mBMteZ) & 
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if) , ^m^rnm am. nmmmaBL mumb*&&£) . (« 
r^;A-fT-*, /<-dr>y^ifl, («*.« 

W0> MM^. ****** &t©^> fi*** ***** B^Ba^if) 

[0 0 8 0] 

[*#!*] 
SEQUENCE LISTING 

<110> Takeda Chemicals Industries, Ltd. 

<120> Novel Protein and its DNA 

<130> B02062 

<150>. JP 2002-025706 

<151> 2002-02-01 

<160> 24 

<210> 1 

<211> 1148 

<212> PRT 

<213> Human 

<400> 1 

Met Ser Arg Ala Thr Ser Val Gly Asp Gin Leu Glu Ala Pro Ala Arg 

5 10 15 

Thr lie Tyr Leu Asn Gin Pro His Leu Asn Lys Phe Arg Asp Asn Gin 

20 25 30 

He Ser Thr Ala Lys Tyr Ser Val Leu Thr Phe Leu Pro Arg Phe Leu 

35 40 45 

Tyr Glu Gin He Arg Arg Ala Ala Asn Ala Phe Phe Leu Phe lie Ala 

50 55 60 

Leu Leu Gin Gin lie Pro Asp Val Ser Pro Thr Gly Arg Tyr Thr Thr 
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65 70 75 80 

Leu Val Pro Leu He He lie Leu Thr He Ala Gly He Lys Glu He 

85 90 95 

Val Glu Asp Phe Lys Arg His Lys Ala Asp Asn Ala Val Asn Lys Lys 

100 105 HO 

Lys Thr lie Val Leu Arg Asn Gly Met Trp His Thr lie Met Trp Lys 

115 120 125 

Glu Val Ala Val Gly Asp lie Val Lys Val Val Asn Gly Gin Tyr Leu 

130 135 140 

Pro Ala Asp Val Val Leu Leu Ser Ser Ser Glu Pro Gin Ala Met Cys 
145 150 155 160 

Tyr Val Glu Thr Ala Asn Leu Asp Gly Glu Thr Asn Leu Lys He Arg 

165 170 175 

Gin Gly Leu Ser His Thr Ala Asp Met Gin Thr Arg Glu Val Leu Met 

180 185 190 

Lys Leu Ser Gly Thr lie Glu Cys Glu Gly Pro Asn Arg His Leu Tyr 

195 200 205 

Asp Phe Thr Gly Asn Leu Asn Leu Asp Gly Lys Ser Leu Val Ala Leu 

210 215 220 

Gly Pro Asp Gin He Leu Leu Arg Gly Thr Gin Leu Arg Asn Thr Gin 
225 230 235 240 

Trp Val Phe Gly He Val Val Tyr Thr Gly His Asp Thr Lys Leu Met 

245 250 255 

Gin Asn Ser Thr Lys Ala Pro Leu Lys Arg Ser Asn Val Glu Lys Val 

260 265 270 

Thr Asn Val Gin lie Leu Val Leu Phe Gly He Leu Leu Val Met Ala 

275 280 285 

Leu Val Ser Ser Ala Gly Ala Leu Tyr Trp Asn Arg Ser His Gly Glu 
290 295 300 
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Lys Asn Trp Tyr lie Lys Lys Met Asp Thr Thr Ser Asp Asn Phe Gly 
305 310 315 320 

Tyr Asn Leu Leu Thr Phe lie lie Leu Tyr Asn Asn Leu lie Pro He 

325 330 335 

Ser Leu Leu Val Thr Leu Glu Val Val Lys Tyr Thr Gin Ala Leu Phe 

340 .345 350 

He Asn Trp Asp Thr Asp Met Tyr Tyr He Gly Asn Asp Thr Pro Ala 

355 360 365 

Met Ala Arg Thr Ser Asn Leu Asn Glu Glu Leu Gly Gin Val Lys Tyr 

370 375 380 

Leu Phe Ser Asp Lys Thr Gly Thr Leu Thr Cys Asn lie Met Asn Phe 
385 390 395 400 

Lys Lys Cys Ser He Ala Gly Val Thr Tyr Gly His Phe Pro Glu Leu 

405. 410 415 

Ala Arg Glu Pro Ser Ser Asp Asp Phe Cys Arg Met Pro Pro Pro Cys 

420 425 430 

Ser Asp Ser Cys Asp Phe Asp Asp Pro Arg Leu Leu Lys Asn lie Glu 

435 440 445 

Asp Arg His Pro Thr Ala Pro Cys lie Gin Glu Phe Leu Thr Leu Leu 

450 455 460 

Ala Val Cys His Thr Val Val Pro Glu Lys Asp Gly Asp Asn lie lie 
465 470 475 480 

Tyr Gin Ala Ser Ser Pro Asp Glu Ala Ala Leu Val Lys Gly Ala Lys 

485 490 495 

Lys Leu Gly Phe Val Phe Thr Ala Arg Thr Pro Phe Ser Val He He 

500 505 510 

Glu Ala Met Gly Gin Glu Gin Thr phe Gly He Leu Asn Val Leu Glu 

515 520 525 

Phe Ser Ser Asp Arg Lys Arg Met Ser Val He Val Arg Thr Pro Ser 
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530 535 540 

Gly Arg Leu Arg Leu Tyr Cys Lys Gly Ala Asp Asn Val He Phe Glu 
545 550 555 560 

Arg Leu Ser Lys Asp Ser Lys Tyr Met Glu Glu Thr Leu Cys His Leu 

565 570 575 

Glu Tyr Phe Ala Thr Glu Gly Leu Arg Thr Leu Cys Val Ala Tyr Ala 

580 585 590 

Asp Leu Ser Glu Asn Glu Tyr Glu Glu Trp Leu Lys Val Tyr Gin Glu 

595 600 605 

Ala Ser Thr lie Leu Lys Asp Arg Ala Gin Arg Leu Glu Glu Cys Tyr 

610 615 620 

Glu He lie Glu Lys Asn Leu Leu Leu Leu Gly Ala Thr Ala He Glu 
625 630 635 640 

Asp Arg Leu Gin Ala Gly Val Pro Glu Thr He Ala Thr Leu Leu Lys 

645 650 655 

Ala Glu He Lys lie Trp Val Leu Thr Gly Asp Lys Gin Glu Thr Ala 

660 665 670 

lie Asn He Gly Tyr Ser Cys Arg Leu Val Ser Gin Asn Met Ala Leu 

675 680 685 

lie Leu Leu Lys Glu Asp Ser Leu Asp Ala Thr Arg Ala Ala He Thr 

690 695 700 

Gin His Cys Thr Asp Leu Gly Asn Leu Leu Gly Lys Glu Asn Asp Val 
705 710 715 720 

Ala Leu lie He Asp Gly His Thr Leu Lys Tyr Ala Leu Ser Phe Glu 

725 730 735 

Val Arg Arg Ser Phe Leu Asp Leu Ala Leu Ser Cys Lys Ala Val lie 

740 745 750 

Cys Cys Arg Val Ser Pro Leu Gin Lys Ser Glu He Val Asp Val Val 
755 760 765 



7 9 
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Lys Lys Arg Val Lys Ala lie Thr Leu Ala He Gly Asp Gly Ala Asn 

770 . 775 780 

Asp Val Gly Met lie Gin Thr Ala His Val Gly Val Gly He Ser Gly 
785 790 795 800 

Asn Glu Gly Met Gin Ala Thr Asn Asn Ser Asp Tyr Ala He Ala Gin 

805 810 815 

Phe Ser Tyr Leu Glu Lys Leu Leu Leu Val His Gly Ala Trp Ser Tyr 

820 825 830 

Asn Arg Val Thr Lys Cys lie Leu Tyr Cys Phe Tyr Lys Asn Val Val 

835 840 845 

Leu Tyr lie He Glu Leu Trp Phe Ala Phe Val Asn Gly Phe Ser Gly 

850 855 860 

Gin He Leu Phe Glu Arg Trp Cys lie Gly Leu Tyr Asn Val lie Phe 
865 870 875 880 

Thr Ala Leu Pro Pro Phe Thr Leu Gly He Phe Glu Arg Ser Cys Thr 

885 890 895 

Gin Glu Ser Met Leu Arg Phe Pro Gin Leu Tyr Lys He Thr Gin Asn 

900 905 910 

Gly Glu Gly Phe Asn Thr Lys Val Phe Trp Gly His Cys He Asn Ala 

915 920 925 

Leu Val His Ser Leu He Leu Phe Trp Phe Pro Met Lys Ala Leii Glu 

930 935 940 

His Asp Thr Val Leu Thr Ser Gly His Ala Thr Asp Tyr Leu Phe Val 
945 950 955 960 

Gly Asn He Val Tyr Thr Tyr Val Val Val Thr Val Cys Leu Lys Ala 

965 970 .975 

Gly Leu Glu Thr Thr Ala Trp Thr Lys Phe Ser His Leu Ala Val Trp 

980 985 990 

Gly Ser Met Leu Thr Trp Leu Val Phe Phe Gly He Tyr Ser Thr He 
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995 1000 1005 

Trp Pro Thr lie Pro He Ala Pro Asp Met Arg Gly Gin Ala Thr Met 

1010 1015 1020 

Val Leu Ser Ser Ala His Phe Trp Leu Gly Leu Phe Leu Val Pro Thr 
1025 1030 1035 1040 

Ala Cys Leu lie Glu Asp Val Ala Trp Arg Ala Ala Lys His Thr Cys 

1045 1050 1055 

Lys Lys Thr Leu Leu Glu Glu Val Gin Glu Leu Glu Thr Lys Ser Arg 

1060 1065 1070 

Val Leu Gly Lys Ala Val Leu Arg Asp Ser Asn Gly Lys Arg Leu Asn 

1075 1080 1085 

Glu Arg Asp Arg Leu He Lys Arg Leu Gly Arg Lys Thr Pro Pro Thr 

1090 1095 1100 

Leu Phe Arg Gly Ser Ser Leu Gin Gin Gly Val Pro His Gly Tyr Ala 
1105 1110 . 1115 1120 

Phe Ser Gin Glu Glu His Gly Ala Val Ser Gin Glu Glu Val He Arg 

1125 1130 1135 

Ala Tyr Asp Thr Thr Lys Lys Lys Ser Arg Lys Lys 
1140 1145 

<210> 2 
<211> 3444 
<212> DNA 
<213> Human 
<400> 2 

atgtcccggg ccacgtctgt tggagaccag ctggaggcac ccgcccgcac catttacctc 60 
aaccaaccgc atctcaacaa attccgcgac aaccagatca gtacggccaa gtacagcgtg 120 
ttgacatttc tacctcgatt cttgtatgag cagattagaa gagctgctaa tgccttcttt 180 
ctcttcattg ccttattaca gcaaattcca gatgtatctc caacaggaag atataccacc 240 
ctggtgccat tgatcattat tttaacaatt gcaggcatca aagagattgt agaagatttt 300 
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aagcgacaca aggcagacaa tgcagttaac aaaaagaaaa caatagtgtt aagaaatggt 360 

atgtggcata ccattatgtg gaaagaggtg gcagtgggag acattgtgaa ggtcgtcaat 420 

gggcagtatc ttccagcaga tgtggtcctg ctgtcatcca gtgaacctca ggcaatgtgt 480 

tatgttgaaa cagctaatct ggatggggag acgaacctta aaatacgtca gggtttgagt 540 

cacactgctg acatgcaaac acgtgaagtt ctgatgaagt tatctggaac tatagagtgt 600 

gaagggccca accgccacct ctatgacttc actggaaact tgaacttaga tgggaaaagc 660 

cttgttgccc ttgggcctga ccagatctta ttaagaggta caca'gcttag aaatactcag 720 

tgggtctttg gcatagttgt ttatactgga cacgacacca aactcatgca gaattcaacc 780 

aaagcgcctc tcaagagatc aaatgttgag aaggtgacta acgtgcagat cctggtgttg 840 
tttggcatcc tcttggtcat ggccttggtg agctcggcgg gggccctgta ctggaacagg 900 
tctcatggtg aaaagaactg gtacatcaag aagatggaca ccacctcaga taattttgga 960 

tacaacctac tgacgttcat catcttatac aacaatctta ttcccatcag tctgttggtg 1020 

actcttgagg ttgtgaagta tact.caagcc cttttcataa actgggacac agatatgtat 1080 

tatataggaa atgacactcc tgccatggcc aggacatcaa accttaatga agagcttggg 1140 

caggtgaaat atctcttttc tgacaagact ggaacgctta catgcaatat catgaacttt 1200 

aagaagtgca gcattgccgg agtaacctat ggtcacttcc cagaattggc aagagagccg 1260 

tcttcagatg acttctgtcg gatgcctcct ccctgtagtg attcctgtga ctttgatgac 1320 

cccaggctgt tgaagaacat tgaggatcgc catcccacag ccccttgcat tcaggagttc 1380 

ctcacccttc tggccgtgtg ccacacggtt gttcctgaga aggatggaga taacatcatc 1440 

taccaggcct cttccccaga tgaagctgct ttggtgaaag gagctaaaaa gctgggcttt 1500 

gtcttcacag ccagaacacc attctcagtc atcatagaag cgatgggaca ggaacaaaca 1560 

ttcggaatcc ttaatgtcct ggaattttct agtgacagaa aaagaatgtc tgtaattgtt 1620 

cgaactcctt caggacgact tcggctttac tgtaaagggg ctgataatgt gatttttgag 1680 

agactttcaa aagactcaaa atatatggag gaaacattat gccatctgga atactttgcc 1740 

acggaaggct tgcggactct ctgtgtggct tatgctgatc tctctgagaa tgagtatgag 1800 

gagtggctga aagtctatca ggaagccagc accatattga aggacagagc tcaacggttg 1860 
gaagagtgtt acgagatcat tgagaagaat ttgctgctac ttggagccac agccatagaa 1920 
gatcgccttc aagcaggagt tccagaaacc atcgcaacac tgttgaaggc agaaattaaa 1980 
atatgggtgt tgacaggaga caaacaagaa actgcgatta atatagggta ttcctgccga 2040 
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ttggtatcgc agaatatggc ccttatccta ttgaaggagg actctttgga tgccacaagg 2100 
gcagccatta ctcagcactg cactgacctt gggaatttgc tgggcaagga aaatgacgtg 2160 
gccctcatca tcgatggcca caccctgaag tacgcgctct ccttcgaagt ccggaggagt 2220 
ttcctggatt tggcactctc gtgcaaagcg gtcatatgct gcagagtgtc tcctctgcag 2280 
aagtctgaga tagtggatgt ggtgaagaag cgggtgaagg ccatcaccct cgccatcgga 2340 
gacggcgcca acgatgtcgg gatgatccag acagcccacg tgggtgtggg aatcagtggg 2400 
aatgaaggca tgcaggccac caacaactcg gattacgcca tcgcacagtt ttcctactta 2460 
gagaagcttc tgttggttca tggagcctgg agctacaacc gggtgaccaa gtgcatcttg 2520 
tactgcttct ataagaacgt ggtcctgtat attattgagc tttggttcgc ctttgttaat 2580 
ggattttctg ggcagatttt atttgaacgt tggtgcatcg gcctgtacaa tgtgattttc 2640 
accgctttgc cgcccttcac tctgggaatc tttgagaggt cttgcactca ggagagcatg 2700 
ctcaggtttc cccagctcta caaaatcacc cagaatggcg aaggcttcaa cacaaaggtt 2760 
ttctggggtc actgcatcaa cgccttggtc cactccctca tcctcttctg gtttcccatg 2820 
aaagctctgg agcatgatac tgtgttgaca agtggtcatg ctaccgacta tttatttgtt 2880 
ggaaatattg tttacacata tgttgttgtt actgtttgtc tgaaagctgg tttggagacc 2940 
acagcttgga ctaaattcag tcatctggct gtctggggaa gcatgctgac ctggctggtg 3000 
ttttttggca tctactcgac catctggccc accattccca ttgctccaga tatgagagga 3060 
caggcaacta tggtcctgag ctccgcacac ttctggttgg gattatttct ggttcctact 3120 
gcctgtttga ttgaagatgt ggcatggaga gcagccaagc acacctgcaa aaagacattg 3180 
ctggaggagg tgcaggagct ggaaaccaag tctcgagtcc tgggaaaagc ggtgctgcgg 3240 
gatagcaatg gaaagaggct gaacgagcgc gaccgcctga tcaagaggct gggccggaag 3300 
acgcccccga cgctgttccg gggcagctcc ctgcagcagg gcgtcccgca tgggtatgct 3360 
ttttctcaag aagaacacgg agctgttagt caggaagaag tcatccgtgc ttatgacacc 3420 
accaaaaaga aatccaggaa gaaa 3444 
<210> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 
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<223> Primer 
<400> 3 

ctttgggcta taagaaggca gag 23 
<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 4 

aggtttgcga gggaatatgt aact 

m 

<210> 5 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 5 

atttaggtga cactatag 
<210> 6 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 6 

aatacgactc actataggg ^ 
<210> 7 
<211> 24 



18 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 
<400> 7 

tcaagaagat ggacaccacc tcag 
<210> 8 
<211> 24 
<212> DNA 

<2.13> Artificial Sequence 
<220> 

<223> Primer 
<400> 8 

gccagtttat gaaaagggct tgag 
<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 
<400> 9 

ttcgccagga ccacaccagc aact 
<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 10 
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tcgcagtttc ttgtttgtct cctg 
<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 11 

acctcaggca atgtgttatg 
<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 12 

agcgatggga caggaacaaa 
<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 13 

agttgctggt gtggtcctgg cgaa 
<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Primer 
<400> 14 

ctgggcagat tttatttgaa 
<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 15 

cctgagctcc gcacacttct 
<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 16 

cataacacat tgcctgaggt 
<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 17 

ttcaaataaa atctgcccag 
<210> 18 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 18 

agaagtgtgc ggagctcagg 20 

<210> 19 

<211> 3643 

<212> DNA 

<213> Human 

<400> 19 

ctttgggcta taagaaggca gaggatgaga tgtcccgggc cacgtctgtt ggagaccagc 60 
tggaggcacc cgcccgcacc atttacctca accaaccgca tctcaacaaa ttccgcgaca 120 
accagatcag tacggccaag tacagcgtgt tgacatttct acctcgattc ttgtatgagc 180 
agattagaag agctgctaat gccttctttc tcttcattgc cttattacag caaattccag 240 
atgtatctcc aacaggaaga tataccaccc tggtgccatt gatcattatt ttaacaattg 300 
caggcatcaa agagattgta gaagatttta agcgacacaa ggcagacaat gcalgttaaca 360 
aaaagaaaac aatagtgtta agaaatggta tgtggcatac cattatgtgg aaagaggtgg 420 
cagtgggaga cattgtgaag gtcgtcaatg ggcagtatct tccagcagat gtggtcctgc 480 
tgtcatccag tgaacctcag gcaatgtgtt atgttgaaac agctaatctg gatggggaga 540 
cgaaccttaa aatacgtcag ggtttgagtc acactgctga catgcaaaca cgtgaagttc 600 
tgatgaagtt atctggaact atagagtgtg aagggcccaa ccgccacctc tatgacttca 660 
ctggaaactt gaacttagat gggaaaagcc. ttgttgccct tgggcctgac cagatcttat 720 
taagaggtac acagcttaga aatactcagt gggtctttgg catagttgtt tatactggac 780 
acgacaccaa actcatgcag aattcaacca aagcgcctct caagagatca aatgttgaga 840 
aggtgactaa cgtgcagatc ctggtgttgt ttggcatcct cttggtcatg gccttggtga 900 
gctcggcggg ggccctgtac tggaacaggt ctcatggtga aaagaactgg tacatcaaga 960 
agatggacac cacctcagat aattttggat acaacctact gacgttcatc atcttataca 1020 
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acaatcttat tcccatcagt ctgttggtga ctcttgaggt tgtgaagtat actcaagccc 1080 
ttttcataaa ctgggacaca gatatgtatt atataggaaa tgacactcct gccatggcca 1140 
ggacatcaaa ccttaatgaa gagcttgggc aggtgaaata tctcttttct gacaagactg 1200 
gaacgcttac atgcaatatc atgaacttta agaagtgcag cattgccgga gtaacctatg 1260 
gtcacttccc agaattggca agagagccgt cttcagatga cttctgtcgg atgcctcctc 1320 
cctgtagtga ttcctgtgac tttgatgacc ccaggctgtt gaagaacatt gaggatcgcc 1380 
atcccacagc cccttgcatt caggagttcc tcacccttct ggccgtgtgc cacacggttg 1440 
ttcctgagaa ggatggagat aacatcatct accaggcctc ttccccagat gaagctgctt 1500 
tggtgaaagg agctaaaaag ctgggctttg tcttcacagc cagaacacca ttctcagtca 1560 
tcatagaagc gatgggacag gaacaaacat tcggaatcct taatgtcctg gaattttcta 1620 
gtgacagaaa aagaatgtct gtaattgttc gaactccttc aggacgactt cggctttact 1680 
gtaaaggggc tgataatgtg atttttgaga gactttcaaa agactcaaaa tatatggagg 1740 
aaacattatg ccatctggaa tactttgcca cggaaggctt gcggactctc tgtgtggctt 1800 
atgctgatct ctctgagaat gagtatgagg agtggctgaa agtctatcag gaagccagca 1860 
ccatattgaa ggacagagct caacggttgg aagagtgtta cgagatcatt gagaagaatt 1920 
tgctgctact tggagccaca gccatagaag atcgccttca agcaggagtt ccagaaacca 1980 
tcgcaacact gttgaaggca gaaattaaaa tatgggtgtt gacaggagac aaacaagaaa 2040 
ctgcgattaa tatagggtat tcctgccgat tggtatcgca gaatatggcc cttatcctat 2100 
tgaaggagga ctctttggat gccacaaggg cagccattac tcagcactgc actgaccttg 2160 
ggaatttgct gggcaaggaa aatgacgtgg ccctcatcat cgatggccac accctgaagt 2220 
acgcgctctc cttcgaagtc cggaggagtt tcctggattt ggcactctcg tgcaaagcgg 2280 
tcatatgctg cagagtgtct cctctgcaga agtctgagat agtggatgtg gtgaagaagc 2340 
gggtgaaggc catcaccctc gccatcggag acggcgccaa cgatgtcggg atgatccaga 2400 
cagcccacgt gggtgtggga atcagtggga atgaaggcat gcaggccacc aacaactcgg 2460 
attacgccat cgcacagttt tcctacttag agaagcttct gttggttcat ggagcctgga 2520 
gctacaaccg ggtgaccaag tgcatcttgt actgcttcta taagaacgtg gtcctgtata 2580 
ttattgagct ttggttcgcc tttgttaatg gattttctgg gcagatttta tttgaacgtt 2640 
ggtgcatcgg cctgtacaat gtgattttca ccgctttgcc gcccttcact ctgggaatct 2700 
ttgagaggtc ttgcactcag gagagcatgc tcaggtttcc ccagctctac aaaatcaccc 2760 

. 8 9 2003-3010566 



#2 00 2 — 045058 

agaatggcga aggcttcaac acaaaggttt tctggggtca ctgcatcaac gccttggtcc 2820 
actccctcat cctcttctgg tttcccatga aagctctgga gcatgatact gtgttgacaa 2880 
gtggtcatgc taccgactat ttatttgttg gaaatattgt ttacacatat gttgttgtta 2940 
ctgtttgtct gaaagctggt ttggagacca cagcttggac taaattcagt catctggctg 3000 
tctggggaag catgctgacc tggctggtgt tttttggcat ctactcgacc atctggccca 3060 
ccattcccat tgctccagat atgagaggac aggcaactat ggtcctgagc tccgcacact 3120 
tctggttggg attatttctg gttcctactg cctgtttgat tgaagatgtg gcatggagag 3180 
cagccaagca cacctgcaaa aagacattgc tggaggaggt gcaggagctg gaaaccaagt 3240 
ctcgagtcct gggaaaagcg gtgctgcggg atagcaa.tgg aaagaggctg aacgagcgcg 3300 
accgcctgat caagaggctg ggccggaaga cgcccccgac gctgttccgg ggcagctccc 3360 
tgcagcaggg cgtcccgcat gggtatgctt tttctcaaga agaacacgga gctgttagtc 3420 
aggaagaagt catccgtgct tatgacacca ccaaaaagaa atccaggaag aaataagaca 3480 
tgaattttcc tgactgatct taggaaagag attcagtttg ttgcacccag tgttaacaca 3540 
tctttgtcag agaagactgg cgtcagcagc caaaacacca ggaaacacat ttctgtggcc 3600 
ttagccaagc agtttgttag ttacatattc cctcgcaaac eta 3643 
<210> 20 
<211> 3643 
<212> DNA 
<213> Human 
<400> 20 

ctttgggcta taagaaggca gaggatgaga tgtcccgggc cacgtctgtt ggagaccagc 60 
tggaggcacc cgcccgcacc atttacctca accaaccgca tctcaacaaa ttccgcgaca 120 
accagatcag tacggccaag tacagcgtgt tgacatttct acctcgattc ttgtatgagc 180 
agattagaag agetgetaat gccttctttc tettcattge cttattacag caaattccag 240 
atgtatctcc aacaggaaga tataccaccc tggtgccatt gatcattatt ttaacaattg 300 
caggcatcaa agagattgta gaagatttta agegacacaa ggcagacaat gcagttaaca 360 
aaaagaaaac aatagtgtta agaaatggta tgtggcatac cattatgtgg aaagaggtgg 420 
cagtgggaga cattgtgaag gtcgtcaatg ggcagtatct tccagcagat gtggtcctgc 480 
tgtcatccag tgaacctcag gcaatgtgtt atgttgaaac agctaatctg gatggggaga 540 
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cgaaccttaa aatacgtcag ggtttgagtc acactgctga catgcaaaca cgtgaagttc 600 

tgatgaagtt atctggaact atagagtgtg aagggcccaa ccgccacctc tatgacttca 660 

ctggaaactt gaacttagat gggaaaagcc ttgttgccct tgggcctgac cagatcttat 720 

taagaggtac acagcttaga aatactcagt gggtctttgg catagttgtt tatactggac 780 

acgacaccaa actcatgcag aattcaacca aagcgcctct caagagatca aatgttgaga 840 

aggtgactaa cgtgcagatc ctggtgttgt ttggcatcct cttggtcatg gccttggtga 900 

gctcggcggg ggccctgtac tggaacaggt ctcatggtga aaagaactgg tacatcaaga 960 

agatggacac cacctcagat aattttggat acaacctact gacgttcatc atcttataca 1020 

acaatcttat tcccatcagt ctgttggtga ctcttgaggt tgtgaagtat actcaagccc 1080 

ttttcataaa ctgggacaca gatatgtatt atataggaaa tgacactcct gccatggcca 1140 

ggacatcaaa ccttaatgaa gagcttgggc aggtgaaata tctcttttct gacaagactg 1200 

gaacgcttac atgcaatatc atgaacttta agaagtgcag cattgccgga gtaacctatg 1260 

gtcacttccc agaattggca agagagccgt cttcagatga cttctgtcgg atgcctcctc 1320 

cctgtagtga ttcctgtgac tttgatgacc ccaggctgtt gaagaacatt gaggatcgcc 1380 

atcccacagc cccttgcatt caggagttcc tcacccttct ggccgtgtgc cacacggttg 1440 

ttcctgagaa ggatggagat aacatcatct accaggcctc ttccccagat gaagctgctt 1500 

tggtgaaagg agctaaaaag ctgggctttg tcttcacagc cagaacacca ttctcagtca 1560 

tcatagaagc gatgggacag gaacaaacat tcggaatcct taatgtcctg gaattttcta 1620 

gtgacagaaa aagaatgtct gtaattgttc gaactccttc aggacgactt cggctttact 1680 

gtaaaggggc tgataatgtg atttttgaga gactttcaaa agactcaaaa tatatggagg 1740 

aaacattatg ccatctggaa tactttgcca cggaaggctt gcggactctc tgtgtggctt 1800 

atgctgatct ctctgagaat gagtatgagg agtggctgaa agtctatcag gaagccagca 1860 

ccatattgaa ggacagagct caacggttgg aagagtgtta cgagatcatt gagaagaatt 1920 
tgctgctact tggagccaca gccatagaag atcgccttca agcaggagtt ccagaaacca 1980 

tcgcaacact gttgaaggca gaaattaaaa tatgggtgtt gacaggagac aaacaagaaa 2040 
ctgcgattaa tatagggtat tcctgccgat tggtatcgca gaatatggcc cttatcctat 2100 
tgaaggagga ctctttggat gccacaaggg cagccattac tcagcactgc actgaccttg 2160 
ggaatttgct gggcaaggaa aatgacgtgg ccctcatcat cgatggccac accctgaagt 2220 
acgcgctctc cttcgaagtc cggaggagtt tcctggattt ggcactctcg tgcaaagcgg 2280 
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tcatatgctg cagagtgtct cctctgcaga agtctgagat agtggatgtg gtgaagaagc 2340 
gggtgaaggc catcaccctc gccatcggag acggcgccaa cgatgtcggg atgatccaga 2400 
cagcccacgt gggtgtggga atcagtggga atgaaggcat gcaggccacc aacaactcgg 2460 
attacgccat cgcacagttt tcctacttag agaagcttct gttggttcat ggagcctgga 2520 
gctacaaccg ggtgaccaag tgcatcttgt actgcttcta taagaacgtg gtcctgtata 2580 
ttattgagct ttggttcgcc tttgttaatg gattttctgg gcagatttta tttgaacgtt 2640 
ggtgcatcgg cctgtacaat gtgattttca ccgctttgcc gcccttcact ctgggaatct 2700 
ttgagaggtc ttgcactcag gagagcatgc tcaggtttcc ccagctctac aaaatcaccc 2760 
agaatggcga aggcttcaac acaaaggttt tctggggtca ctgcatcaac gccttggtcc 2820 
actccctcat cctcttctgg tttcccatga aagctctgga gcatgatact gtgttgacaa 2880 
gtggtcatgc taccgactat ttatttgttg gaaatattgt ttacacatat gttgttgtta 2940 
ctgtttgtct gaaagctggt ttggagacca cagcttggac taaattcagt catctggctg 3000 
tctggggaag catgctgacc tggctggtgt tttttggcat ctactcgacc atctggccca 3060 
ccattcccat tgctccagat atgagaggac aggcaactat ggtcctgagc tccgcacact 3120 
tctggttggg attatttctg gttcctactg cctgtttgat tgaagatgtg gcatggagag 3180 
cagccaagca cacctgcaaa aagacattgc tggaggaggt gcaggagctg gaaaccaagt 3240 
ctcgagtcct gggaaaagcg gtgctgcggg atagcaatgg aaagaggctg aacgagcgcg 3300 
accgcctgat caagaggctg ggccggaaga cgcccccgac gctgttccgg ggcagctccc 3360 
tgcagcaggg cgtcccgcat gggtatgctt tttctcaaga agaacacgga gctgttagtc 3420 
aggaagaagt catccgtgct tatgacacca ccaaaaagaa atccaggaag aaataagaca 3480 
tgaattttcc tgactgatct taggaaagag attcagtttg ttgcacccag tgttaacaca 3540 
tctttgtcag agaagactgg cgtcagcagc caaaacacca ggaaacacat ttctgtggcc 3600 
ttagccaagc agtttgttag ttacatattc cctcgcaaac eta 3643 
<210> 21 
<211> 3444 
<212> DNA 
<213> Human 
<400> 21 

atgtcccggg ccacgtctgt tggagaccag ctggaggcac ccgcccgcac catttacctc 60 
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aaccaaccgc atctcaacaa attccgcgac aaccagatca gtacggccaa gtacagcgtg 120 

ttgacatttc tacctcgatt cttgtatgag cagattjagaa gagctgctaa tgccttcttt 180 

ctcttcattg ccttattaca gcaaattcca gatgtatctc caacaggaag atataccacc 240 

ctggtgccat tgatcattat tttaacaatt gcaggcatca aagagattgt agaagatttt 300 

aagcgacaca aggcagacaa tgcagttaac aaaaagaaaa caatagtgtt aagaaatggt 360 

atgtggcata ccattatgtg gaaagaggtg gcagtgggag acattgtgaa ggtcgtcaat 420 

gggcagtatc ttccagcaga tgtggtcctg ctgtcatcca gtgaacctca ggcaatgtgt 480 

tatgttgaaa cagctaatct ggatggggag acgaacctta aaatacgtca gggtttgagt 540 

cacactgctg acatgcaaac acgtgaagtt ctgatgaagt tatctggaac tatagagtgt 600 

gaagggccca accgccacct ctatgacttc actggaaact tgaacttaga tgggaaaagc 660 

cttgttgccc ttgggcctga ccagatctta ttaagaggta cacagcttag aaatactcag 720 

tgggtctttg gcatagttgt ttatactgga cacgacacca aactcatgca gaattcaacc 780 

aaagcgcctc tcaagagatc aaatgttgag aaggtgacta acgtgcagat cctggtgttg 840 

tttggcatcc tcttggtcat ggccttggtg agctcggcgg gggccctgta ctggaacagg 900 

tctcatggtg aaaagaactg gtacatcaag aagatggaca ccacctcaga taattttgga 960 

tacaacctac tgacgttcat catcttatac aacaatctta ttcccatcag tctgttggtg 1020 

actcttgagg ttgtgaagta tactcaagcc cttttcataa actgggacac agatatgtat 1080 

tatataggaa atgacactcc tgccatggcc aggacatcaa accttaatga agagcttggg 1140 

caggtgaaat atctcttttc tgacaagact ggaacgctta catgcaatat catgaacttt 1200 

aagaagtgca gcattgccgg agtaacctat ggtcacttcc cagaattggc aagagagccg 1260 

tcttcagatg acttctgtcg gatgcctcct ccctgtagtg attcctgtga ctttgatgac 1320 

cccaggctgt tgaagaacat tgaggatcgc catcccacag ccccttgcat tcaggagttc 1380 

ctcacccttc tggccgtgtg ccacacggtt gttcctgaga aggatggaga taacatcatc 1440 

taccaggcct cttccccaga tgaagctgct ttggtgaaag gagctaaaaa gctgggcttt 1500 

gtcttcacag ccagaacacc attctcagtc atcatagaag cgatgggaca ggaacaaaca 1560 

tttggaatcc ttaatgtcct ggaattttct agtgacagaa aaagaatgtc tgtaattgtt 1620 

cgaactcctt caggacgact tcggctttac tgtaaagggg ctgataatgt gatttttgag 1680 

agactttcaa aagactcaaa atatatggag gaaacattat gccatctgga atactttgcc 1740 

acggaaggct tgcggact,ct ctgtgtggct tatgctgatc tctctgagaa tgagtatgag 1800 
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gagtggctga aagtctatca ggaagccagc accatattga aggacagagc tcaacggttg 1860 
gaagagtgtt acgagatcat tgagaagaat ttgctgctac ttggagccac agccatagaa 1920 
gatcgccttc aagcaggagt tccagaaacc atcgcaacac tgttgaaggc agaaattaaa 1980 
atatgggtgt tgacaggaga caaacaagaa actgcgatta atatagggta ttcctgccga 2040 
ttggtatcgc agaatatggc ccttatccta ttgaaggagg actctttgga tgccacaagg 2100 
gcagccatta ctcagcactg cactgacctt gggaatttgc. tgggcaagga aaatgacgtg 2160 
gccctcatca tcgatggcca caccctgaag tacgcgctct ccttcgaagt ccggaggagt 2220 
ttcctggatt tggcactctc gtgcaaagcg gtcatatgct gcagagtgtc tcctctgcag 2280 
aagtctgaga tagtggatgt ggtgaagaag cgggtgaagg ccatcaccct cgccatcgga 2340 
gacggcgcca acgatgtcgg gatgatccag acagcccacg tgggtgtggg aatcagtggg 2400 
aatgaaggca tgcaggccac caacaactcg gattacgcca tcgcacagtt ttcctactta 2460 
gagaagcttc tgttggttca tggagcctgg agctacaacc gggtgaccaa gtgcatcttg 2520 
tactgcttct ataagaacgt ggtcctgtat attattgagc tttggttcgc ctttgttaat 2580 
ggattttctg ggcagatttt atttgaacgt tggtgcatcg gcctgtacaa tgtgattttc 2640 
accgctttgc cgcccttcac tctgggaatc tttgagaggt cttgcactca ggagagcatg 2700 
ctcaggtttc cccagctcta caaaatcacc cagaatggcg aaggcttcaa cacaaaggtt 2760 
ttctggggtc actgcatcaa cgccttggtc cactccctca tcctcttctg gtttcccatg 2820 
aaagctctgg agcatgatac tgtgttgaca agtggtcatg ctaccgacta tttatttgtt 2880 
ggaaatattg tttacacata tgttgttgtt actgtttgtc tgaaagctgg tttggagacc 2940 
acagcttgga ctaaattcag tcatctggct gtctggggaa gcatgctgac ctggctggtg 3000 
ttttttggca tctactcgac catctggccc accattccca ttgctccaga tatgagagga 3060 
caggcaacta tggtcctgag ctccgcacac ttctggttgg gattatttct ggttcctact 3120 
gcctgtttga ttgaagatgt ggcatggaga gcagccaagc acacctgcaa aaagacattg 3180 
ctggaggagg tgcaggagct ggaaaccaag tctcgagtcc tgggaaaagc ggtgctgcgg 3240 
gatagcaatg gaaagaggct gaacgagcgc gaccgcctga tcaagaggct gggccggaag 3300 
acgcccccga cgctgttccg gggcagctcc ctgcagcagg gcgtcccgca tgggtatgct 3360 
ttttctcaag aagaacacgg agctgttagt caggaagaag tcatccgtgc ttatgacacc 3420 

^4.44 

accaaaaaga aatccaggaa gaaa 
<210> 22 
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<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 22 

cgcagaatat ggcccttatc c 21 
<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 23 

90 

cattttcctt gcccagcaaa ^ 
<210> 24 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 
<400> 24 

ccattactca gcactgcact gaccttgg 28 
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